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Harvir Singh

Editor-in-Chief

Agriculture Amid

Mounting Challenges

his year is proving particularly difficult for Indian
agriculture and its farmers. The prospect of a
weak monsoon, rising oil and fertilizer prices,
and subdued agricultural commodity prices
has increased pressure on farm incomes. Yet agriculture
remains central to the economy. Despite decades of policy
support, manufacturing contributes only about 17 percent
of GDP, while the IT sector, a key driver of services growth,
faces uncertainties. Official data may indicate resilience,
but underlying concerns remain significant. According to
the latest estimates, India's GDP grew by 7.7 percent in FY
2025-26, while agriculture and allied activities expanded by
only 3 percent. This gap underscores the sector’s continuing
challenges. Even with strong headline growth, both the
government and the RBI have expressed concerns about the
economy, reflecting deeper structural weaknesses.
The IMD has forecast this year’s monsoon rainfall to be

below normal, at 90 percent of the Long Period Average (LPA).

With nearly half of India’s agricultural land dependent on
rainfall, any shortfall poses serious risks to farm production.
At the same time, rising crude oil prices have pushed diesel
prices up by Rs 7.53 per litre since May 2026, increasing
cultivation costs. Concerns are also mounting over El Nifio.
While conditions are expected to remain weak during the
first half of the monsoon, they could strengthen to a moderate
level in August and September. A strong El Nifio is forecast
between November and January, meaning the monsoon
season s likely to end before its full effects are felt. Although
the monsoon arrived late and its overall performance will
depend on the timing and distribution of rainfall across
regions. A strong El Nifio later in the year could reduce winter
rainfall, potentially affecting rabi crops. The government must
proactively mitigate their impact through timely support
measures and risk-management strategies.

Fertilizer availability and pricing present another major
challenge. The Gulf conflict triggered by attacks on Iran by
the United States and Israel has disrupted global energy and
commodity markets. Shipping through the Strait of Hormuz
has been affected, posing risks for India, which imports a
substantial share of its oil and natural gas, along with major
part of fertilizers and fertilizer raw materials, through this

Editorial

route. As a result, India has been forced to import urea at
nearly double its usual price, increasing the likelihood of a
sharp rise in the fertilizer subsidy bill. While the government
continues to regulate urea and DAP prices, other decontrolled
fertilizers have become significantly more expensive.

This is not the first warning. The Russia-Ukraine
conflict that began in February 2022 triggered a global
fertilizer crisis and pushed import costs to record levels.
Those records may be surpassed this year. Yet the lessons
from that episode were not adequately translated into
long-term measures to reduce import dependence.
Policymakers are now paying greater attention to the
issue, but the challenge remains urgent.

To explore possible solutions, the cover story of this
issue of Rural World focuses on fertilizer self-reliance.
Yashpal Singh Saharawat and colleagues from the Alabama-
based International Fertilizer Development Center
present scientific and practical strategies to reduce import
dependence. In an exclusive interview, Dr. Siba Prasad
Mohanty, MD of Hindustan Urvarak & Rasayan Limited,
discusses available alternatives. It also carries an article
by renowned soil scientist Prof. Rattan Lal, who outlines a
roadmap for strengthening sustainable agricultural growth
while reducing fertilizer imports.

Beyond the current crisis, agriculture requires much
greater policy attention. Farm incomes continue to
decline, while opportunities for farmers to move into
non-farm sectors remain limited. Indian agriculture faces
a striking paradox: the country has surpluses of several
commodities, depressing prices and hurting producers, yet
continues to import large quantities of edible oils, pulses,
and cotton. Despite mission-mode initiatives, progress
has been uneven and farmers are bearing the cost of these
imbalances. Some agricultural economists argue that the
current situation should be treated like the 1991 economic
crisis and addressed through sweeping reforms. However,
many such recommendations focus mainly on marketing
reforms and subsidy reductions. The challenge extends
far beyond subsidies or markets. Crop productivity has
stagnated in many areas, and expected gains in farmers’
incomes have not materialised. @ @harvirpanwar
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Time to Reduce Dependence on

The fertilizer crisis triggered by the Gulf conflict has exposed India's import
dependence, highlighting the need for a long-term strategy

hen Finance Minister
Nirmala Sitharaman
presented the Union

Budget for FY 2026-27, she could
not have anticipated the fertilizer
crisis that would emerge soon. That
is why she reduced fertilizer subsidy
allocations and the Budget did

not include the ICAR proposal to
gradually reduce fertilizer imports
through greater use of domestic
alternatives. However, the Gulf
conflict that began on February

28 following US and Israeli

attacks on Iran has created major
challenges for fertilizer supplies and
agriculture worldwide.

Iran’s retaliatory strikes affected
Qatar, the UAE, Oman, and Saudi
Arabia, all key players in global gas
and fertilizer production. The most
serious disruption came through
the Strait of Hormuz, which handles
nearly 25 percent of global gas and
fertilizer trade. India imports a
large share of its fertilizers, natural
gas, and crude oil from these Gulf
countries, making it particularly
vulnerable.

Since the conflict began, fertilizer
prices have surged. Urea prices more
than doubled, DAP prices have risen
by nearly 40 percent. Prices of other
fertilizers and raw materials have
also increased sharply, accompanied
by supply shortages. Natural gas
prices have climbed by 55-60
percent. India imports about 50
percent of its LNG, with Qatar as the
largest supplier.
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More than two dozen ships
carrying fertilizers to India were
stranded in the Strait of Hormuz. As
the conflict remained unresolved,
concerns over fertilizer availability
and prices intensified among
farmers and policymakers. Any
serious disruption could adversely
affect production during the current
kharif season.

According to information
available with Rural World, the
government has made substantial
efforts to secure fertilizer and gas
supplies through alternative sources,
including imports at elevated prices.
Urea contracts were concluded at
prices as high as $959 per tonne,

while DAP was purchased at up to
$930 per tonne. Although buyer
resistance has softened prices
somewhat, market conditions
remain difficult.

At one point, capacity utilization
at India’s urea plants fell to nearly
70 percent. Conditions later
improved, allowing monthly urea
production to recover to around
1.8 million tonnes. The crisis is
global. Production has been halted
at around 49 fertilizer plants
worldwide, affecting supplies. While
gas shortages have constrained urea
production, reduced availability
of sulfuric acid, sulfur, phosphoric
acid, and ammonia has also



Import of fertilizers and inputs ($ Million)

Fertilisers 12718.4 15273.38 888295 | 8240.67 14549.56
(a) Urea 6523.53 5250.04 2929.12 2384.96 5155.89
(b) DAP 40075 5569.51 3109.86 2770.81 4871.64
(c) MOP 990.84 1405.31 1220.17 1270.98 1269.71
Natural Gas 5552.77 10170.1 7359.89 7296.05 6292.06
Phosphoric Acid | 2497.47 3622.98 2194.53 211745 2674.39
Rock phosphate | 1404.2 1884.29 1533.18 1940.53 1857.04
Ammonia 1419.76 197811 828.55 931.76 971.88
Sulphur 379.37 268.96 167.85 258.86 621.09
Sulphuric acid 187.53 22145 102.62 136.3 199.85

o aases | 3san | 2wsasy | aoonez | amesar

disrupted the production of DAP
and other NPK fertilizers.

India consumes around 40
million tonnes of urea annually, of
which nearly 10 million tonnes are
imported. Similarly, more than half
of the country’s roughly 10 million
tonnes of annual DAP consumption
comes from imports. Even the
40-45 percent of DAP produced
domestically depends heavily on
imported raw materials such as rock
phosphate, sulfuric acid, phosphoric
acid, and ammonia. The situation
is similar for various grades of
complex NPK fertilizers.

This unexpected crisis has
increased anxiety among farmers.
In several states, including Uttar
Pradesh, farmers are struggling to
get adequate supplies of urea and
DAP. The government, meanwhile,
faces growing fiscal pressure.

India’s fertilizer and fertilizer raw
material import bill could exceed
the record $33 billion reached in
2022-23. Fertilizer subsidies may
also rise sharply, with some experts
estimating they could surpass Rs 3.5
lakh crore.

Although the government is
trying to manage the situation,

Source: Department of Commerce

no clear long-term strategy has
yet emerged. Prime Minister
Narendra Modi has called for
reducing dependence on chemical
fertilizers and promoting natural
farming. Economists have advocated
transferring fertilizer subsidies
directly to farmers through Direct
Benefit Transfer (DBT), a proposal
also supported by fertilizer
companies.

Work is underway on a national
framework linking subsidized
fertilizer sales to Farmer IDs and
ensuring crop-wise distribution.
Pilot projects are currently
underway in Haryana and Madhya
Pradesh. Even the government

This unexpected crisis has
increased anxiety among

farmers. In several states,
including Uttar Pradesh,

farmers are struggling to get

adequate supplies of urea
and DAP. The government,

meanwhile, faces growing

fiscal pressure.

does not seem to have a clear
strategy for reducing fertilizer
consumption. The concern is that
lower fertilizer use could reduce
agricultural output. The Agriculture
Ministry has launched the “Khet
Bachao Abhiyan’, while government
agencies are focusing on improving
soil health. Agricultural scientists
are being sent to the field to educate
farmers on balanced fertilizer use.

For now, the priority is to
prevent a sharp rise in subsidy
expenditure and avoid a fertilizer
availability crisis. The possibility of
below-normal monsoon rainfall due
to El Niflo may moderate fertilizer
demand during the current kharif
season. Efforts are also being made
to ensure better fertilizer availability
for the upcoming rabi season,
when several major crops are sown.
This assumes added significance
as elections are scheduled in Uttar
Pradesh and several other states
thereafter.

The productivity of many
Indian crops remains lower than
that of China, the United States,
and several European countries.
Chemical fertilizers will therefore
continue to play an important role,
though their imbalanced use must
be corrected. The greater challenge
is reducing import dependence
by making better use of domestic
resources. Research and innovation,
both in India and abroad, can help
achieve this goal. Through scientific
and policy interventions, fertilizer
imports could potentially be
reduced by 30-40 percent.

To achieve this, India must
promote alternatives to conventional
chemical fertilizers and formulate a
comprehensive long-term fertilizer
policy. The expert articles featured
in this issue of Rural World provide
detailed insights into these options.
The ongoing Gulf conflict has
delivered an important lesson. It is
not merely a geopolitical crisis but
also an opportunity for India to take
serious steps toward fertilizer self-
reliance. B
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Understanding India's fertilizer challenge:
crisis assessment, geopolitical vulnerabilities
and strategic framework

Yashpal Singh Padma Shanthi Upendra Singh
Saharawat Jagadabhi LI R RN RTRTRRTRTRARA
TR FUELELEEEEEEER R R Former Vice President,
Global Director, Senior Soil Health Specialist, Research, International
International Fertilizer International Fertilizer Fertilizer Development
Development Center (IFDC) * Development Center (IFDC) Center (IFDC)
ndia's agricultural success, with India to severe vulnerabilities through production and maintain sovereign
Ifoodgrain production rising from critical maritime chokepoints, resilience. There is an urgent need to
51 MT in 1950-51 to 377 MT in particularly the Strait of Hormuz, develop a comprehensive strategic
2025-26, masks a critical vulnerability: which threatens the nation's ability framewo.rlf Fhat addresses geopolitical
extreme import dependence on to sustain domestic agricultural vulnerabilities, diversifies supply
fertilizers. The nation imports production and maintain economic chains, and enhances domestic
approximately 20% of nitrogen, stability. The extreme import production capacity to safeguard
60% of phosphorus, and 100% of dependency masks fundamental India’s agricultural future and
potash fertilizers in finished or raw vulnerabilities in the agricultural sovereign resilience against global
material form, alongside substantial sector that demand urgent strategic disruptions.
volumes of ammonia, phosphoric intervention to transition from import
acid, sulfur, and finished fertilizer reliance to national resilience. The Geopolitical Crisis and Supply
products from various countries nexus between fertilizer availability, Chain Risks
globally, creating cascading risks to geopolitical chokepoints, and Strategic Reality:
food security, energy independence, food security creates a complex The Strait of Hormuz, a
and geopolitical sovereignty. This vulnerability that undermines India's 33-kilometer waterway between the
supply chain dependence exposes capacity to ensure long-term food Persian Gulf and Gulf of Oman, is
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the vital maritime artery for global
energy and fertilizer trade, transiting
20% of seaborne fertilizers, 46%

of nitrogenous fertilizers, and 20-
25% of the world's liquefied natural
gas annually. For India specifically,
the Strait is critical: 87% of crude
oil imports, 60-70% of natural

gas imports, India imports 2.0-

2.5 million tonnes of phosphate
rock yearly (45-50% through the
Strait) and 2.2-2.5 million tonnes
of potash annually. Domestic urea
production stands at 28-32 million
tonnes annually but requires 8 to
10 million tonnes of imports, with
natural gas comprising around 70%

of manufacturing costs for the 28.4
million tonne capacity of gas-based
plants. Disruptions cause 15-25%
price spikes within 2-4 weeks, and
short-term disruptions create a
significant impact including urea
price spikes and increased subsidy
burdens. Medium-term disruptions
(1-3 months) jeopardize the rabi
sowing season fertilizer demand
and may have significant adverse
impact on nationwide foodgrain
production. Extended blockades
(6+ months) pose critical challenge
to fertilizer availability and access
causing serious challenges to food
security, domestic fertilizer sector

production, soil nutrient mining,
and land degradation. Cascading
crisis impacts include import parity
price shocks for urea, DAP, and
MOP that make fiscal subsidies
untenable, fertilizer rationing to
farmers, severe curtailment of
production in gas-based urea plants,
and inflation spirals that accelerate
food market inflation and broader
economic instability. A longer Strait
disruption would create significant
shortages in nitrogen, phosphate
and potash, increase fertilizer costs,
and require government subsidy
increases of Rs.40,000-60,000

crores over the current Rs.1.86

~Guraiwena | June 2026 - July 2026 | 9



trillion. Such disruptions would
undermine decades-long food
self-sufficiency efforts, expose
strategic vulnerability, and cause
severe and irreversible damage
to soil productivity through
prolonged nutrient mining,
fundamentally jeopardizing
India's agricultural foundation
and food security.

India's Current Fertilizer
Landscape: Consumption Patterns

and Market Structure

India stands as the world's
second-largest consumer of
fertilizers, with annual NPK
consumption exceeding 32
million tonnes in 2025-26,
underpinning its position as a
global agricultural powerhouse.
However, the market exhibits
significant structural imbalances,
dominated by four primary
products—urea (commanding
>70% of nitrogen-based
fertilizers), diammonium
phosphate or DAP (>60% of
phosphorus fertilizers), muriate
of potash or MOP (>65% of
potash fertilizers), and single
superphosphate, creating a
narrow product portfolio that
constrains nutrient optimization.
These dominant products,
developed around a century ago,
are water-soluble traditional
fertilizers that remain largely
unchanged despite significant
advances in fertilizer and
agronomic science. This reliance
on old formulations directly
underpins India's fertilizer use
efficiency of merely 30-40%,

the lowest globally, meaning
that approximately two-thirds
of applied nutrients are wasted
rather than uptaken by crops.
Despite consuming >32 million
tonnes annually with per-hectare
NPK application rates of 162 kg/
ha, India remains significantly
below agronomically comparable
regions.

10 June 2026 - July 2026 ~Goyyra e ria

Fertilizer Use Increased, But Yield Response Decreased

Decade Avg. Fertilizer Use
(kg/ha)

1960s 2-5
1980s 25-45
2000s 80-115
2010-2020 130-160
2020-2025 165-180

Yield Response Partial Factor
(kg grain/kg fertilizer) Productivity

25-30 45-50
15-20 25-30
8-15 15-20
5-12 10-18
3-8 8-15

The Declining Efficiency Crisis: A
Six-Decade Collapse

The trajectory of India's fertilizer
productivity reveals an alarming decline
that directly challenges long-term food
security. Historical data spanning six
decades illustrates this deterioration:

This data reveals a sobering
pattern: as fertilizer applications
have increased nearly 80-fold since
the 1960s, yield response per unit

of fertilizer has collapsed by 85-
90%, indicating severe nutrient
saturation, inefficient uptake, and
diminishing agricultural returns.
Nitrogen use efficiency (NUE) has
declined from >50% in the 1970s

to <35% today, with approximately
65% of applied nitrogen lost to the
environment. India now ranks below
China, the USA, and most Southeast
Asian nations for NUE, a position

incompatible with global agricultural
competitiveness and sustainability.
The economic costs are staggering-
massive government subsidy burdens,
groundwater contamination from
nitrogen leaching, soil degradation
from chemical accumulation,

air pollution from ammonia
volatilization, and significant climate
contributions from nitrous oxide
emissions threaten both farm viability
and public health.

Soil Health Degradation: The Long-

Term Crisis

The massive inefficiency of India's
fertilizer system has precipitated

a cascading soil health crisis,
documented through Soil Health Card
data across millions of farm plots:

Root Causes of Soil Degradation

The paradox of declining soil health

despite increasing fertilizer use stems

from systemic imbalances:

+ Imbalanced fertilization: Heavy
urea reliance creates nitrogen
oversaturation while neglecting
phosphorus, potassium, sulfur, zinc,
and boron, micronutrients critical
for crop quality, pest resistance, and
soil microbial health.

+ Loss of organic matter: Declining
adoption of composting, green
manuring, crop rotation, and
farmyard manure use has eroded
the soil's organic carbon content,
the foundation of soil structure,
water retention, and nutrient
cycling capacity.

+ Soil degradation cascade: The
depletion of organic matter reduces



Dimension, Risk & Sustainability

m Current Status Risk Profile Sustainability

Annual Rs.1.86 lakh crore
Expenditure

Subsidy Nutrient-based,
Structure Nitrogen-centric
Fiscal Burden Exponential
During increase (2-3x)
Disruptions

Environmental Soil degradation;
Impact nutrient loss

microbial activity and weakens

soil structure, impairing water and
nutrient retention. This reduced
resilience increases crop vulnerability
to drought, pests, and diseases.
Simultaneously, soil acidity, salinity,
and nutrient imbalances accumulate,
creating a self-reinforcing cycle of
degradation.

The Unsustainable Trajectory

This trajectory is fundamentally
incompatible with India's food security
objectives. Higher fertilizer application
rates now produce diminishing

or even negative returns on yield

while simultaneously poisoning

soil, water, and air. The massive
wasting of nutrients (approximately
two-thirds of applied fertilizers)
creates cascading environmental and
health consequences: contaminated
groundwater threatens drinking

water security across agricultural
regions, accumulated salts degrade
soil structure, nitrous oxide emissions
contribute to climate change, and

Exponential
escalation during
supply shocks

Market distortions;
nutrient imbalance

Critical vulnerability
to crises

Long-term
productivity
threatened

Unviable beyond
5-7years

Requires urgent
reform

Unsustainable
trajectory

Policy reset
essential

Current Fertilizer Realities &

Operational Constraints
Production Capacity vs. Import

Dependency

India's domestic urea capacity (28.4

MT /year) depends entirely on LNG
imports via the Strait of Hormuz, a
geopolitical chokepoint. Phosphate
availability is severely limited, with 59%
of DAP imported despite possessing
300+ MT rock phosphate reserves

(45 MT commercially usable). Most
critically, potassium shows 100% import
dependence despite holding 2 billion
tonnes of untapped glauconite deposits,
classified out of the Mineral Concession
Rules and therefore unexploited.

Subsidy Burden & Fiscal Impact

The product-based, urea-centric subsidy
system allocates Rs.1.86 lakh crore
annually. During supply disruptions,

costs escalate exponentially rather than
linearly. Current fiscal architecture

is mathematically unsustainable
beyond 5-7 years without fundamental
structural reform. The system creates
unreasonable incentives, farmers
apply urea 20-40% above agronomic
requirements, driven by artificially
cheap prices, compounding soil
degradation while failing to achieve
efficiency gains.

Strategic Objectives and 8R
Framework: A Three-Phase

Transformation Roadmap
Immediate Priority (0—12 months):
Through strategic local resource
utilization and buffer stocks, and
supply diversification approve and
implement
+ Enhanced Efficiency Fertilizers
(EEF) deployment,
+ Mechanized Fertilizer Deep
placement,
+ converting local waste to organo-
minerals,
+  Reduce import vulnerability by 15-
20%
This will build operational capacity
and political consensus for deeper
reforms.

Medium-Term (12-24 months):

Activate,

+ Domestic mineral resources (rock
phosphate upgrades, glauconite
classification),

«+ Pilot- soil health card based

Scientific Targets Achievable with 8R:

ammonia volatilization degrades Nitrogen Use 30-35% 45-65% Precision application +

air quality and human respiratory Efficiency organic matter + EEFs
health. Without urgent transition Soil Organic 0.5% 0.8-1.2% Residue retention; compost
toward modern, efficient, balanced, Carbon integration; agroforestry
and organic-matter-enhancing - . 0 . o
nutrient management systems, N,O Emissions Baseline 5_4-70 Yo reduc- Effltlenc_y gains; soil health
India's agricultural productivity will tion restoration

continue its decline, food security will Import Depend- 60%+ 25% or less Domestic production +
deteriorate, and environmental and ence efficiency gains

health externalities will intensify across Synthetic Input Baseline 25-40% less Same/higher productivity
the One Health spectrum. Reduction with lower inputs

~Gouraiweria | June 2026 - July 2026 | 11



fertilizer allocation in high fertilizer
use districts,

+ Promote alternative fertilizer
manufacturing locally,

+ Scale decentralized production
systems (organo-minerals) to 50
districts.

+ Mandate fertilizer deep placement
and integrated nutrient management
in 300+ districts.

All the above interventions will enable
to achieve 30-40% import substitution.

Long-Term (2-10 years): Establish
Fertilizer Innovation Centre. Build
geopolitically insulated, climate-adaptive
system. Reduce subsidy burden to
Rs.40,000-50,000 crore annually and
Achieve 70%+ nutrient self-sufficiency.

8R Framework:

Evolution Beyond 4R

Traditional 4R (Right Source, Right Rate,

Right Time, Right Place) must expand to

8R by adding four critical dimensions:

+ Recycle: Close nutrient loops
through circular economy; substitute
25-40% of synthetic inputs with
recovered nutrients

+ Rebuild: Restore soil organic carbon
from 0.5% to 0.8-1.2%; rebuild soil
structure and biological activity

+ Record: Deploy IoT + Al for real-
time monitoring; enable precision
calibration at plot level

+ Resilient: Diversify supply across
sources, geographies, and modalities;
eliminate single-point failures

Strategic Policy Framework: Core Policy

Interventions

Subsidy to Incentive Architecture
Reform: Transition from nutrient-
based subsidy to soil heath-based

Domestic Resource Activation:

incentive system. Implement

Soil Health Cards across the
country, providing customized
recommendations tailored to soil
conditions and crop type and link
with fertilizer allocation as pilots.
Phased transition over 3-5 years
prevents farmer income shock.
Expected fiscal outcome: subsidy
reduction from Rs.1.86 lakh crore to
Rs.40,000-50,000 crore by Year 5.

Technology Mandates:

+ Enhanced Efficiency Fertilizers
(EEFs): 25% of urea Year 1 = 50%
Year 2 & 75% Year 5

+  Mechanized Fertilizer Deep
Placement(M-FDP): Scale to 50
districts Year 1 - 200 districts Year
2 - 500 districts Year 5

+ Organo-Mineral Fertilizers:
Decentralized production in 50
districts Year 1 - all districts Year 5

+ DPrecision Agriculture advisory
linked fertilizer allocation: IoT
+ Al mandatory in all subsidy-
receiving zones

Regulatory Fixes: Classify glauconite
under Mineral Concession Rules
(unlock 2 billion tonnes). Establish
EEF quality standards and certification
frameworks. Streamline licensing for
village/district-level decentralized
production facilities.

Farmer Support Infrastructure:
Universal Soil Health Cards with
customized INM recommendations.
50,000+ annual farmer training
programs focusing on 8R practices.
Digital platforms for real-time
guidance, supply chain transparency,
subsidy tracking. Incentive programs
rewarding early adoption of EEFs and

organo-minerals.

Supply Chain Security: Establish
6-month strategic reserve buffer
stocks. Diversify suppliers from
current Middle East/North

Africa concentration to Australia,
Canada, Central Asia. Upgrade
port infrastructure at Kandla,
Paradip, Visakhapatnam. Implement
multi-modal transport corridors
(maritime, rail, pipeline).

Critical Success Factors & Risks
Success Enablers

Technology Readiness: Joint ventures
with international EEF manufacturers.
Technology transfer agreements.
Domestic manufacturing capacity
expansion through incentives.
Affordable precision agriculture
platforms.

Farmer Buy-In: Transparent
communication on subsidy reform
rationale. Demonstration plots showing
yield improvements. Community
learning groups enabling peer
knowledge sharing. Targeted income
support during transition.

Political Commitment: Sustained
alignment through Cabinet-level
steering committee with explicit
performance metrics.

Fiscal Discipline: Phased
implementation (not abrupt

change). Pilot-before-scale approach.
Complementary income support
programs. Budget allocation with mid-
course adjustments.

Supply Resilience: Maintain 6-month
strategic reserves throughout
transition. Multi-source, multi-modal
corridors. Real-time supply chain
monitoring. Contingency planning for
disruption scenarios.

Rock Phosphate <5 MT/year 50-70 MT/year 3-5years DAP: 60% — 25% dependence
Glauconite + PDM 0 MT/year 5-10 MT/year 2-4 years Potash: 100% — 30% dependence
Agricultural Waste <5%recovery | 15-20% substitution | 2-5years Combined nutrients: 10-15%
Organominerals/ Biofertilizers Pilot stage 500+ facilities 2-5years 5-10% supplementation

12 June 2026 - July 2026 ~Goyyra e ria



Transformation Roadmap & Implementation Phases

Parameter

MOP Import Dependence

DAP Import Dependence
Urea Import Dependence

Nitrogen Use Efficiency

Soil Organic Carbon

EEF Adoption Rate

Organomineral
Production

Subsidy Risk Level

100% 90% 55% 40% 30%
60% 50% 35% 25% 20%
27% 22% 15% 10% 5%
30-35% | 40% 50% 55% 60-65%
0.5% 0.55% 0.7% 0.85% 0.8-1.2%
<5% 25% 50% 70% 75%+

0 10% 25% 40% 60%
Very High | High Moderate | Low Very Low

Glauconite activation; domestic
production

Rock phosphate Activation + compost
NUE improvement; demand reduction
8R implementation; m-FDP, precision

agriculture

Residue retention; compost integra-
tion

Regulatory mandate; cost reduction
Mandatory waste to wealth and
circular economy

Fiscal reform; efficiency gains

Conclusion & Urgent Action

Imperative

India's fertilizer sector faces
converging crises: geopolitical
vulnerability through 60%+

import concentration, fiscal
unsustainability of Rs.1.86 lakh
crore annual subsidies, efficiency
stagnation despite rising inputs,
and accelerating soil degradation
threatening long-term productivity.
The 8R-based transformation

Risk Mitigation Strategies

Price Volatility Impact

Technology Capacity

Gaps

Political Resistance

Import Disruption

Regulatory Delays

Rapid subsidy
withdrawal

Insufficient EEF/
precision ag
manufacturing

Farm lobby pressure;

electoral concerns

Geopolitical crisis
during transition

Policy bottlenecks

framework is not aspirational but
techno-economically essential, fiscally
imperative, strategically critical, and
environmentally necessary.

The implementation window is
2025-2027. Delays of 12-18 months
will compound fiscal risks during the
next inevitable supply disruption,
miss critical technology adoption
cycles, accelerate irreversible soil
degradation, and forfeit competitive
advantage in sustainable agriculture.

3-5-year phased transition; income
support programs; crop insurance
improvements

Joint ventures; tech transfer;
temporary import incentives; open-
source platforms

Farmer engagement campaigns;
demonstration programs;
messaging on long-term
sustainability

6-month strategic reserves;
accelerated diversification;
emergency protocols

Inter-ministerial task force; Cabinet
escalation; parallel state-level
action; stakeholder consensus-
building

Priority Actions (Next 180 Days):

+ Cabinet approval of 8R
framework; authorize budget
for Phase I

+ Complete nutrient-based
incentive design; launch
100-district pilot

+ Issue EEF mandate regulatory
directive (25% of urea)

+ Submit glauconite classification
amendment to inter-ministerial
committee

+ Operationalize 3-month
strategic reserve infrastructure

+ Execute supply diversification
on EEFs (5+ new JVs)

+ Establish Fertilizer Innovation
Centre board and operational
plan

+ Launch nationwide farmer
communication campaign

Transformation is feasible.

The required investments are
dwarfed by fiscal benefits of
subsidy reduction and strategic
benefits of import independence.
Technologies are proven, but need
policy support.

The path to agricultural
resilience, fiscal sustainability, and
global leadership in sustainable
nutrient management is clear.
Implementation must begin
immediately. &
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India’s Fertilizer Crossroads
From Crisis to Competitive Advantage

Amid a Rs 1.86 trillion fertilizer subsidy bill, rising import dependence, and declining
soil fertility, India needs a fundamental overhaul of its fertilizer policy

Yashpal Singh

Saharawat
(L

Global Director,
International Fertilizer
Development Center (IFDC)

The Big Picture

How India Feeds 1.4 Billion People
and Why That's Under Threat

Let's start with a simple question: When
a farmer walks into a fertilizer shop in
Punjab or Bihar, what does he buy? Most
likely, a bag of urea. Why? Because it
costs him just Rs.260 - 300 for a 45 kg
bag, around 22% of global market cost.
The government pays the rest.

This system has been working for
decades. India's foodgrain production
has jumped from 51 million tonnes
in 1950-51 to over 377 million tonnes
today. We now feed 1.4 billion people,
no small feat.

But here's the problem. That cheap
bag of urea comes with a hidden price
tag that keeps growing every year.

Meet Gurpreet Singh, a farmer in
Punjab's. He owns 5 acres and grows
rice and wheat. Every season, he applies
urea, sometimes 20-40% more than
what agricultural scientists recommend.
Why? Because it's cheap, it's available,
and his father did the same.

"If urea is so cheap, why wouldn't I
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Padma Shanthi
Jagadabhi

Senior Soil Health Specialist,
International Fertilizer
Development Center (IFDC)

use more? More urea means more crop,
right?" — Gurpreet's thinking, shared
by millions of Indian farmers

Wrong, say the scientists. India's
Nitrogen Use Efficiency is just 30-35%,
one of the lowest in the world. That
means nearly two-thirds of every rupee
spent on nitrogen fertilizer is literally
wasted. It doesn't feed the crop. It
pollutes the water, poisons the air, and
damages the soil.

What India Spends on Fertilizer

The government's total fertilizer subsidy
bill? Over Rs.1.86 lakh crores in FY
2025-26. To put that in perspective: for
every Rs.1,000 the government spends
on sustainable agriculture, it spends
Rs.1,00,000 on fertilizer subsidies.

The Invisible Crisis

India imports 100% of its potash, 60%
of its phosphate, and about 20% of its
nitrogen, either as finished products
or raw materials. And nearly 90% of
these imports pass through the Strait
of Hormuz, a narrow waterway in the
Middle East.

‘What happens if that route gets
blocked? A six-month disruption
could:
+  Force farmers to ration fertilizers
+ Push food prices through the roof
+ Cost the government an extra
Rs.40,000-60,000 crores in
emergency subsidies
+ Undo decades of food self-
sufficiency
This isn't scaremongering. The 2022
fertilizer crisis, triggered by the Russia-
Ukraine war, was a warning shot.
India survived only because of existing
stockpiles and strategic maneuvering.

The Real Cost Of Cheap Fertilizer
Meet Savitri Devi from Haryana
Savitri Devi has been farming 3 acres in
Haryana for 20 years. She grows paddy
and wheat. For years, she followed the
standard recipe: one bag of urea after
transplanting, another after a month,
and a third if the crop looked yellow.
Last year, she noticed something
strange. Her soil was turning hard. The
water she pumped from her borewell
tasted strange — salty. The crop wasn't
responding to urea the way it used to.
She's not alone.

‘What's Happening to India's Soils?

+ Nitrogen surplus in Indian soils
has jumped from 17 kg per hectare
in 1960s to more than 100 kg per
hectare now

+ In Punjab, soil organic carbon, the
lifeblood of fertile soil has fallen to
just 0.3-0.4%, average of India 0.47%

+ Nitrate in groundwater has been
rising since 1975. In Punjab, around
30%of the fertilizer nitrogen applied
ends up in the groundwater



Here's what that means: Today's
farmers are using more and more
fertilizer to get the same yield. It's
like a patient needing higher doses of
medicine because the old dose stopped
working. But this medicine is poisoning
the water and the soil.

The Nutrient Imbalance

India has a strange problem. Urea

(nitrogen) is heavily subsidized, farmers

pay just 22% of the international price.

But phosphate (DAP) and potash

(MOP) are less subsidized, farmers pay

71% and 73% of the market price.

What do farmers do? They buy more
urea because it's cheap, and skip DAP
and MOP because they're expensive.
The result:

+ In Punjab, Haryana, western Uttar
Pradesh, and Telangana, farmers
apply 50-70% more nitrogen than
recommended

+ But they apply less phosphate and
potash than needed

+ The soil gets addicted to nitrogen.
Other nutrients run low. Yields start
falling.

Think of it like this: Imagine a diet
where you eat only rice, plenty of it, but
skip vegetables, dal, and milk. You'd get
sick eventually. That's what India's soils
are going through.

Why This Hurts Small Farmers
More than 53% of all fertilizer used in
India is applied by farmers with less
than 2 hectares of land. These are the
poorest farmers. They spend a huge
chunk of their income on fertilizers.
When yields drop and input costs rise,
they're the first to get squeezed.
"Every 46 kg increase in fertilizer use
per hectare reduces rural poverty by
6%."- Sapkota & Bijay-Singh (2025)
But the reverse is also true: if
fertilizer becomes more expensive
without alternatives, millions of small
farmers could be pushed into deeper
poverty.
The Solution: Intelligent Farming,
Not Less Farming

From 4R to 8R: A New Way to Think
About Fertilizer

For years, experts have talked about the

FARMER
PAYS

22%

Urea of actual urea cost

4R approach to fertilizer: Right Source,

Right Rate, Right Time, Right Place. It's

good advice, but it's not enough.
India needs to go further, to an 8R

Systems Approach that adds:

+ Recycle- Turn crop waste, urban &
rural waste, cow dung, and even city
garbage into plant nutrients

+ Rebuild- Restore soil health, not just
feed the crop

+ Record- Use digital tools to track
what each field actually needs

+ Resilient- Build supply chains that
can survive global crises

Let's Look at What Works
Case Study 1: The Muzaffarnagar UP
Model
In Muzaffarnagar, UP, a pilot project
set up one small unit serving different
states in India. The unit collects:
+ Sugarcane bagasse (waste from sugar
distillery)
+ Spent Wash (Waste from distillery)
+ Local synthetic fertilizers and

GOVERNMENT
PAYS

The remaining

78%

T

organic sources

It converts this waste into
standardized organo-mineral
fertilizer sold at 20-30% cheaper than
imported DAP.

The result? Farmers who used
this fertilizer reported 12-15%
higher yields in acid soils. Their
input costs dropped. The air in their
villages got cleaner because farmers
stopped burning crop waste.

The question: Why aren't there 500
such units across India?

Case Study 2: What If Urea Could
Actually Reach the Roots?

Most Indian farmers broadcast
urea, they scatter it on the field surface.
About 40-50% of it never reaches the
plant roots. It evaporates into the air or
washes into groundwater.

A technology called Mechanized
Fertilizer Deep Placement (M-FDP)
places fertilizer in small briquettes, 7-10
cm deep in the soil, right near the roots.
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A single machine does both, plants the
crop and places the fertilizer. See the
examples in Karnal Haryana, Assam,
Odisha state.

The savings? Farmers need 20-30%
less fertilizer for the same yield. That's
Rs.20,000-30,000 per hectare saved. For
a farmer with 5 acres, that's real money.

Case Study 3: Precision Farming in
Karnataka
Near Bangalore, a group of 50
farmers adopted IoT-based soil sensors
linked to a mobile app. The app tells
them exactly how much fertilizer to
apply, and when.
+ Yields increased by 18-22%
+ Fertilizer costs dropped by 25%
+  One farmer reported: "Earlier, I used
to guess. Now the phone tells me."
The challenge? The hardware
costs Rs.15,000-20,000 per hectare,
and reliable internet is still patchy in
rural India.

Government Schemes That Can
Change Farming
Namo Drone Didi Scheme
Launched by Prime Minister Narendra
Modi on 30 November 2023, this
scheme trains women from Self-Help
Groups as drone pilots for precision
agriculture.
Imagine this: A drone flies over a wheat
field, takes pictures, and within minutes
tells the farmer which parts of his field
need more fertilizer and which need
less. The same drone then sprays exactly
the right amount, no waste, no runoff.
This scheme can be the backbone
of precision fertilizer application, if it's
properly linked to Soil Health Cards and
nutrient management systems.

PM PRANAM

The PM Program for Restoration,
Awareness Generation, Nourishment,
and Amelioration of Mother Earth (PM
PRANAM) rewards states that reduce
chemical fertilizer use.

How it works: If a state cuts its urea
consumption by 10%, the money saved
in subsidies goes back to the state for
investments in alternatives- compost
units, biofertilizers, farmer training.

The challenge: The scheme needs

Werld
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teeth. Currently, incentives are modest.
For real change, states need stronger
financial rewards tied to measurable soil
health improvements.

Soil Health Card Scheme

Since February 2015, the government
has distributed over 200 million Soil
Health Cards, essentially a health report
for each farmer's field. But here's the
ground reality: Many farmers get the
card, look at it, and don't understand
what it says. The soil samples are

often collected arbitrarily. The labs are
overburdened.

The fix: Link each Soil Health Card
to a mobile app (IFDC’s Space to Place
Approach) that tells the farmer in simple
language:

+  "Your soil needs more potash”

+  "Use 20% less urea this season"

+ "Try mixing organo-minerals with
your fertilizer"

VISTAAR & Agristack
VISTAAR and Agristack are India's
digital agriculture platforms.
The vision: Every farmer gets a digital
ID linked to their land, soil health
data, and weather information. When
a farmer needs fertilizer, the system
recommends the exact blend, and
the subsidy goes directly to their bank
account (A IFDC'’s Space to Place
Approach for implementation).

No more guesswork. No more
wasteful subsidies.

Promotion of Natural Farming &
Organic Fertilizers

India is promoting natural
farming methods like Zero Budget
Natural Farming. But the transition

The Economic Opportunity

from chemical fertilizers to organic
alternatives isn't simple. Farmers need
scientifically tested products that work.

Organo-mineral fertilizers- a blend
of organic waste and mineral nutrients,
offer a middle path. They rebuild soil
health while giving crops the nutrients
they need. The pilost proves they work
and are cheaper than imports.

Direct Benefit Transfer (DBT)
Today: The government subsidizes
products, mainly urea. The subsidy goes
to consumers and fertilizer companies,
not farmers.

Tomorrow: The subsidy should go
directly to farmers based on what
their soil actually needs. If a farmer's
soil test shows low potash, the
subsidy should encourage buying
potash, not more urea.

The farmer gets cash in his bank
account. He chooses the fertilizer.
Market forces drive efficiency and
innovation.

Climate, Carbon, And Cash
How Farmers Can Earn Money by
Saving the Planet
Meet Vikas, a farmer from Haryana.
He's been using conservation
agriculture — a a regenerative
agriculture practices that supplies
slow plant nutrients by keeping
residue on soil surface, improves
soil health, reduces GHGs. It holds
water in his field, reduces his fertilizer
needs by 20%, and locks carbon in the
ground for decades.

Carbon farming could pay him
Rs.5,000-10,000 per hectare through
international carbon markets. That's

What's Possible The Benefit

Reduce Nz0 emissions by 50-70%
Rebuild soil carbon from 0.4% to 1.0%

Save farmers Rs.10,000-30,000 per hectare

Create rural jobs

India meets climate goals

More fertile soil, higher yields, carbon
credits

Real income increase for million of
farm families

Waste processing, drone operations,
digital services




on top of the savings from using less
fertilizer.
Green Bonds: Paying for Transition
India needs to build:
+ Biochar plants that turn crop waste
into carbon-sequestering fertilizer
+  Organo-mineral facilities that
process city and farm waste
+  Strategic fertilizer reserves at ports
and inland locations
Green bonds, loans from investors
who want climate-friendly projects, can
fund this infrastructure. International
climate funds and ESG-conscious
investors are eager to participate.

The Big Ask: Divert 5% Of Subsidy

Funds To Innovation

A Simple Math Problem

India spends over Rs.1.8 lakh crores

every year on fertilizer subsidies. The

vast majority of this money goes to

century-old products, urea, DAP, MOP

— that haven't changed in decades.
Government of India need to

divert just 5% of that amount, roughly

Rs.7,500-9,000 crores per year, to a

new National Fertilizer Innovation and

Efficiency Fund.

‘Where the Money Should Go

+ A world-class Fertilizer Innovation
Centre that develops next-
generation fertilizers- slow-release,
coated, biodegradable, partically
acidulated products, nano, bio-
based, tailor-made for Indian
soils- IFDC working with Odisha
Government and private sector
fertilizer industry to develop
the first of Its kind Fertilizer
Innovation Center in India

+ 500+ local organo-mineral
units across districts, turning
village waste into village wealth
and bring back urban waste as
essential plant nutrients based
products

+ DPrecision agriculture tools-
drones, soil sensors, mobile
apps, Space to Place Approach,
linked to Namo Drone Didi and
Soil Health Cards

+ Training 100 millions of youth,
gender and farmers in smart
fertilizer use through VISTAAR
and Agristack

+ Carbon farming certification so
farmers get paid for rebuilding
soil

+ Domestic manufacturing of
enhanced efficiency fertilizers
through joint ventures
"Every rupee spent on innovation

today saves multiple rupees in

subsidy tomorrow."

What India Gets in Return

5% of subsidy NUE rises from 30-

budget diverted | 35% to 50-65%

to innovation

500 organo- Import depend-

mineral units ence drops 60%+

Digital training Rs.15,000-

for farmers 30,000 extrain-
come per hectare

Carbon farming Millions of tonnes

infrastructure of CO=z locked in
soil

What Needs To Happen Now

A 12-Month Action Plan

1. Set up the Fertilizer Innovation
Centre A partnership between
government, private companies,
and global experts (including
IFDC) to invent the fertilizers of
tomorrow- today.

2. Launch 50 local fertilizer units
as proof of concept Each unit
turns local waste into local
fertilizer.

3. Make Soil Health Cards actually
useful Link every card to a
mobile app that speaks the
farmer's language. Connect it
to VISTAAR and Agristack so
every farmer gets personalized
advice.

4. Start the 5% diversion Not next
year. Not in five years. Now.

5. Issue green bonds For building
regenative Ag. & biochar plants,
composting facilities, and
strategic fertilizer reserves.

6. Test DBT-based fertilizer
subsidy in 100 districts Give
farmers cash in their bank

accounts instead of subsidizing
products. Let them choose what
their soil actually needs.

7. Expand Namo Drone Didi Every
drone operated by a woman
Self-Help Group should also be a
precision fertilizer tool.

8. Give PM PRANAM real teeth
Link state-level rewards
directly to measurable soil
health improvements and later
with Bharat Soil Health Policy
Matrix.

9. Launch carbon farming pilots
Pay farmers for rebuilding soil
carbon. Link to international
carbon markets.

The 10-Year Vision: India as a
Global Agricultural Innovator
Today: India imports 60% of its
phosphate, 100% of its potash, and
wastes two-thirds of its nitrogen.

Its soils are degrading, its water is
polluted, and its farmers are trapped
in a cycle of rising input costs.
2035: India produces its own
fertilizers from its own resources.
Its farmers use smart tools- drones,
sensors, apps to apply exactly what's
needed. Its soils are healing, carbon
is being locked underground, and
farmers' incomes are rising.

This is not a dream. The
technology exists. The economics
work. The only missing ingredient
is the enabling policy that allow to
spend 5% of the subsidy budget on
innovations and soil health

A Final Word to Every Indian

The next time you eat a roti or a
bowl of rice, remember: that grain
was grown with fertilizer that cost
the nation more than just money. It
cost us our groundwater quality. It
cost us our soil health. It cost us our
strategic independence.

But it doesn't have to be this way.
India can feed itself AND restore its
soils. India can support its farmers
AND reduce its import dependence.
India can grow more AND pollute less.

The path is clear. The
opportunity is immense.

The time to act is now. B
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BEYOND THE BAG: How Biologicals Can
Reduce India’s Dependency on
Chemical Fertilizers

A Scientific Framework for Integrated Nutrient Management

in an escalating dependency

on synthetic fertilizers — a
dependency that is economically
costly, ecologically damaging,
and agronomically self-defeating.
Despite consuming over 60 million
metric tonnes of fertilizers annually,
nutrient use efficiency (NUE) in
Indian soils remains among the
lowest globally: 30-40% for nitrogen,
15-25% for phosphorus, and 40—
50% for potassium. The remainder
is lost to volatilization, leaching,
runoff, and fixation. This article
presents a comprehensive scientific
framework for how biological
interventions — specifically
biofertilizers and biostimulants
— can address the three
fundamental bottlenecks of fertilizer

India’s agriculture is locked

Co-founder & Chief

performance: availability, uptake, and
use efficiency. We argue that while
chemical innovations (slow-release
formulations, coated urea) address
availability, only biologicals can
resolve the plant-intrinsic limitations
of uptake and metabolic use. The
evidence points toward an integrated
solution: soil health restoration,
stress management, targeted
biofertilization, and pathway-specific
NUE-enhancing biostimulants
working in concert.

The Scale of India’s Fertilizer

Dependency

India is the world’s second-largest
consumer of chemical fertilizers,
accounting for approximately 17—
18% of global fertilizer consumption
despite cultivating roughly 11% of the

NPK Consumption Trends in India vs. the Globe

Nutrient / Parameter India (2022-23) Global Average Gap / Context

Total N consumption ~18.4 MMT ~T5 MMT

Nitrogenous fertilizer NUE 30-40% 50-60%

Phosphatic fertilizer NUE 15-25% 20-30%

Potassic fertilizer NUE 40-50% 60-70%

N:P:K consumption ratio 73:2.8:1 ~4:2:1(recommended)
Soil organic carbon avg. 0.3-0.5% 1.5-2.5%

Annval fertilizer subsidy ~Rs.1.86 lakh crore -

Dr. Renuka Diwan

Executive Officer, BioPrime

world’s arable land. The trajectory
has been relentlessly upward:

from just 0.07 million tonnes of
nutrients in 1950-51 to over 28
million tonnes of NPK nutrients in
2022-23. This 400-fold increase has
powered the Green Revolution and
kept food security roughly in step
with population growth — but at an
enormous cost.

Fertilizer subsidies now represent
one of India’s largest fiscal expenditures,
routinely exceeding Rs.1.5-2.0 lakh
crore (approximately USD 18-24
billion) annually. Yet, the productivity
returns on additional fertilizer inputs
have shown marked diminishing
returns since the 1990s, a classic
symptom of agronomic saturation
compounded by declining soil
organic carbon and structural soil

India = 16% of global N use

India loses 60-70% of applied N
80-85% fixed/unavailable in India
Leaching in high-rainfall zones
Severe N skew; P accumulation
SOM severely depleted in India
~1.0% of Indian GDP
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Bottlenecks & Their Biological Solutions

Bottleneck Availability Uptake Use Efficiency

Location Soil
Definition

root zone
Key losses

denitrification

Chemical solutions

Biological solutions

Nutrient in plant-available formin

Volatilization, leaching, fixation,

Slow-release fertilizers, urease inhib-
itors (NBPT), nitrification inhibitors
(DCD, DMPP), polymer coatings

Biofertilizers (BNF, P-solubilizers,

into plant

porter capacity, membrane
dysfunction

Zn/Fe

Root-soil interface & root system
Nutrient successfully absorbed

Poor root architecture, trans-

Limited — some chelates improve

Biostimulants (root architecture,

Leaf/shoot metabolism

Nutrient converted into bio-
mass/yield

Inefficient assimilation (GS/
GOGAT), protein turnover

None

Biostimulants (amino acid me-

K-mobilizers) transporter upregulation) tabolism, GS/GOGAT, arginine
pathway)
health degradation. applied — has declined from Bottlenecks 2 and 3 are intrinsic
The N:P:K imbalance is approximately 50-60 kg grain/kg N to the plant. They are governed

particularly diagnostic: India’s
nitrogen-heavy consumption
pattern (driven by heavily subsidised
urea) has created soils that are
phosphorus-saturated in the top
layer (reducing P availability through
fixation) and increasingly potassium-
deficient in intensive cultivation
zones. The recommended ratio of
4:2:1 (N:P:K) is seldom achieved in
practice — the actual ratio in 2022—
23 was approximately 7.3:2.8:1.
India’s NUE for nitrogen is
particularly alarming: on average,
only 30-40% of applied nitrogen is
taken up by crops. The remaining
60-70% is lost through volatilization
(primarily ammonia and nitrous
oxide emissions), denitrification,
leaching into groundwater, and
surface runoff into water bodies.
This represents not merely an
economic waste of approximately
Rs.60,000-80,000 crore annually
in lost nitrogen alone — but also a
significant contributor to greenhouse
gas emissions, groundwater nitrate
contamination, and eutrophication of
rivers and reservoirs.

The Declining Productivity
Response

Partial factor productivity (PFP) of
nitrogen — the kilograms of grain
produced per kilogram of nitrogen

in the 1970s to under 25 kg grain/kg
N in major cereal-producing states
by 2020. This means that Indian
farmers are applying more fertilizer
for diminishing incremental yield,
while simultaneously degrading the
soil ecosystem that underpins long-
term productivity. The systemic
nature of this failure demands
systemic solutions.

The Three Fundamental
Bottlenecks of Fertilizer
Performance

To design effective interventions,
we must first understand precisely
where and why fertilizers fail. There
are three distinct, mechanistically
separate bottlenecks that limit the
conversion of applied fertilizer into
crop yield. Conflating them — as is
common in policy and practice —
leads to misdirected interventions.

Critical insight: Chemical
innovations — polymer-coated
urea, urease inhibitors like N-(n-
butyl) thiophosphoric triamide
(NBPT), nitrification inhibitors
like dicyandiamide (DCD) and
3,4-dimethylpyrazole phosphate
(DMPP) — can meaningfully
address Bottleneck 1 (availability).
They are effective tools and form
part of the solution. However,

by plant physiology, root biology,
membrane transport, and enzyme
kinetics. No chemical fertilizer
formulation can alter how a plant
root transports nitrate ions, or
how efficiently a leaf cell converts
glutamine into protein. This is the
exclusive domain of biologicals.

Biofertilizers: Solving Availability —
Biologically

Biofertilizers are preparations of
living microorganisms — bacteria,
fungi, cyanobacteria — that, when
applied to seeds, soil, or plant
surfaces, colonise the rhizosphere
or root interior and promote plant
growth by increasing the supply of
primary nutrients. Unlike chemical
fertilizers, they do not add nutrients
directly but activate biogeochemical
pathways that mobilise nutrients
already present in soil or capture
them from the environment.

Biological Nitrogen Fixation (BNF)
Biological nitrogen fixation — the
enzymatic reduction of atmospheric
dinitrogen (N,) to ammonium by
nitrogen-fixing organisms via the
nitrogenase enzyme complex — is
one of the most important nutrient
acquisition processes in agriculture.
BNF organisms broadly fall into two
categories:
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+ Symbiotic fixers: Rhizobium,
Bradyrhizobium, Mesorhizobium
spp. forming root nodules in
legumes. Well-established yields
of 50-300 kg N/ha/season in
legume systems.

+ Free-living / associative
fixers: Azotobacter,
Azospirillum, Herbaspirillum,
Gluconacetobacter
diazotrophicus colonizing cereals
and sugarcane. Contribution
ranges from 5-40 kg N/ha under
optimal conditions.

+ Cyanobacteria: Anabaena, Nostoc
spp. — particularly relevant in
flooded rice (paddy) systems,
contributing 20-30 kg N/ha/
season historically.

In Indian cereal systems (wheat,
rice, maize), Azospirillum brasilense
and Azotobacter chroococcum
inoculation has demonstrated
15-25% reduction in recommended
N dose in field trials across ICAR
research stations, without significant
yield penalty. Meta-analyses of
BNF contributions in Indian wheat
suggest that well-established
inoculants can supply the equivalent
of 20-40 kg urea-N/ha under
favourable soil conditions.

Phosphate Solubilising Bacteria
and Fungi (PSB/PSF)
Indian soils are paradoxically
phosphorus-rich in total P but
phosphorus-poor in plant-available P.
Decades of superphosphate and DAP
application have created substantial
fixed P reserves (often >1,000 kg
P,Os/ha in top 15 c¢m) that are locked
in insoluble complexes — calcium
phosphates in alkaline soils, iron and
aluminium phosphates in acidic soils.
Phosphate solubilising bacteria
(Bacillus megaterium, Pseudomonas
fluorescens, Burkholderia cepacia)
and fungi (Aspergillus niger,
Penicillium bilaiae) solubilise these
fixed phosphates through production
of organic acids (gluconic, oxalic,
citric, malic acids) that acidify the
rhizosphere and dissolve mineral-
bound phosphate
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Field data from the Indian Council of
Agricultural Research (ICAR) network
and independent studies suggest PSB
inoculation can improve phosphorus
use efficiency by 20-40%, effectively
saving 25-50% of the recommended
P dose while maintaining comparable
yields. This is economically significant
given that DAP prices have risen
sharply post-2021.

Potassium Mobilising Bacteria
(KMB) and Zinc Solubilisers
While BNF and PSB have received
most research attention, potassium-
mobilising bacteria (Bacillus
mucilaginosus, Frateuria aurantia,
Paenibacillus glucanolyticus) and
zinc solubilisers (Bacillus subtilis,
Thiobacillus thiooxidans) are
increasingly recognised as important
components. Indian soils in alluvial
belts often have high structural

K in mica and feldspar minerals,
biologically inaccessible without
microbial intervention. KMB can
release 10-25 kg K/ha from these
mineral reserves through organic
acid-mediated weathering.

Mycorrhizal Fungi: The Hidden
Nutrient Network
Arbuscular mycorrhizal fungi (AMF

Phota: BioPrime

— Rhizophagus irregularis, Glomus
mosseae, Funneliformis species)
deserve special emphasis. AMF hyphal
networks extend the effective root
absorptive surface area by 100-800
times, accessing soil volumes and
nutrient pockets entirely inaccessible
to root hairs alone. In field trials across
dryland India (CRIDA, Hyderabad),
AMEF inoculation in sorghum and
groundnut improved NUE by 18-28%
while reducing recommended P
application by 30-50%

The Soil Health Imperative: Why

Carbon is the Master Variable for N
The single most under-appreciated
variable in Indian fertilizer
economics is soil organic carbon
(SOC). India’s average SOC stands
at a critically low 0.3-0.5%, against
a globally recognised threshold of
1.5% for functional soil health. This
matters enormously for nitrogen
because SOC is not merely a fertility
indicator — it is the fundamental
driver of biological nitrogen cycling,
soil structure, water retention, and
microbial ecosystem function.

SOC and the Nitrogen Cycle: A
Mechanistic Link
When SOC drops below 0.5% — as



it has in large swathes of the Indo-
Gangetic Plain, particularly under
continuous rice-wheat cultivation —
the soil becomes effectively a passive
substrate rather than an active
biological system. Fertilizers applied
to such soils face maximum loss
rates because the biological retention
mechanisms are absent. Restoring
even 0.5-1.0% SOC has been shown
to reduce fertilizer requirements

by 15-30% while improving crop
performance, according to long-term
fertility trials at IARI and CRIDA.

Biostimulants: The Only Lever for

Uptake and Use Efficiency

The FCO’s Plant Biostimulants
Regulation defines biostimulants

as products that stimulate plant
nutrition processes independently
of the product’s nutrient content,
with the sole aim of improving one
or more of: nutrient use efficiency,
tolerance to abiotic stress, quality
traits, or availability of confined
nutrients in the soil or rhizosphere.
This definition captures precisely
what conventional fertilizers and
even biofertilizers cannot achieve:
altering the plant’s intrinsic
physiological capacity to take up and
utilise nutrients.

Why Stress is the Hidden Killer of
Fertilizer Efficiency

This is perhaps the least discussed
but most consequential mechanism
driving low NUE in Indian

Improving by Interventions

agriculture: abiotic stress. Indian

crops face chronic and acute

stress from heat, drought, salinity,

waterlogging, and nutrient toxicity/

deficiency — often simultaneously.

Under abiotic stress:

+ Root growth is suppressed
(reduced root length density,
root hair density, and lateral
root branching)

+  Membrane integrity of root
cells is compromised, impairing
transporter function

+ H*-ATPase activity — which
drives the proton motive force
necessary for secondary active
nutrient transport — is reduced

The net result: even when
nutrients are present in the

soil solution in adequate
concentrations, a stressed plant

is physiologically incapable of
absorbing them at full capacity.
Studies have demonstrated that
heat stress alone (a common reality
in Indian summer crops) can
reduce nitrogen uptake efficiency
by 25-40% even when NUE-
limiting soil factors are controlled.
This is a plant physiological
problem, not a soil chemistry
problem — and it requires plant
physiological solutions.

Targeted Biostimulants: Directly
Engineering NUE Pathways

The frontier of biostimulant
science has moved beyond broad-

spectrum stress mitigation toward
precisely targeted interventions

in specific nitrogen acquisition
and assimilation pathways. This
represents the most scientifically
sophisticated — and potentially
highest-impact — approach to
NUE improvement.

The GS/GOGAT Pathway:
Central to Nitrogen Assimilation
The glutamine synthetase /
glutamate synthase (GS/GOGAT)
pathway is the primary route
by which inorganic ammonium
— whether from soil, BNF, or
fertilizer — is incorporated into
organic nitrogen compounds in
plant cells. The pathway operates
as follows:

NH,* + Glutamate + ATP
= Glutamine (GS; Glutamine
Synthetase)

Glutamine + 2-Oxoglutarate +
NADH - 2 Glutamate (GOGAT;
Glutamate Synthase)

Overexpression studies of
GS1 in transgenic wheat and
rice have demonstrated 15-30%
improvements in NUE and
5-15% yield increases under
N-limiting conditions. While
genetic engineering faces
regulatory hurdles, biostimulants
that pharmacologically achieve
partial GS upregulation represent
a commercially and regulatorily
viable pathway to similar gains.

Crop System NUE Improvement Fertilizer Reduction Potential

Rhizobium + Bradyrhizobium Soybean, chickpea 40-60% N from BNF

inoculation

Azospirillum brasilense Wheat, maize 15-25% NUE increase

PSB (Bacillus megaterium) Rice, wheat 20-40% P-use improvement
AMF (Glomus spp.) Multiple 18—28% NUE

Humic + fulvic acids Maize, wheat 10-20% NUE

Seaweed extracts Tomato, wheat 8-18% NUE

Protein hydrolysates Multiple 12-22% NUE

GS-targeted biostimulants Wheat, rice 15-30% NUE

Full biological consortium Rice-wheat system 25-40% total NUE improvement

50-75% N replacement

20-30% N reduction
25-50% P reduction
25-450% P reduction
10-15% N reduction
10-20% N reduction
15-25% N reduction
20-30% N reduction
25-35% NPK reduction
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The Arginine Pathway: Long-
Distance N Transport and Storage
Arginine is the primary long-
distance nitrogen transport
compound in many plant species
The arginine biosynthesis pathway
serves as a critical N storage

and remobilisation mechanism
during grain fill. The agronomic
implication is significant: improving
arginine pathway efficiency allows
more of the nitrogen already
present in the vegetative plant to
be translocated and utilised in
grain — improving harvest index
for N without requiring additional
fertilizer.

Nitrogen Transporters: The
Gatekeepers of Uptake

Plant roots absorb nitrogen through
a family of membrane-localised
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transport proteins. Understanding

and manipulating these transporters

is key to improving Bottleneck 2:

+ NRT2 Family: High-Affinity
Nitrate Transporters (NRT2.1,
NRT2.2; NRT1 family)

+ Primary uptake systems under
low nitrate conditions (< 1 mM
in soil solution)

+ Regulated by nitrate availability,
light, carbon/nitrogen ratio

+ NRT1.1: Low-Affinity Nitrate
Transporters (NRT1.1/NPF6.3)

+ Operates at high soil nitrate
concentrations; also functions
as a nitrate sensor/signal
transducer

+ AMTI Family: Ammonium

Transporters (AMT1;1, AMT1;2,

AMTI;3)

Critical in paddy soils where

ammonium dominates the

-

Phato: Unsplash

mineral nitrogen pool

+ AMT expression is suppressed
under nitrogen sufficiency —
biostimulants that modulate
the C:N sensing mechanism can
maintain higher AMT expression

KEY MECHANISM: How
Biostimulants Improve Transporter
Function

Biostimulants improve nitrogen
transporter function through

four convergent mechanisms:

(1) Upregulation of transporter
gene expression via modulation

of C:N ratio sensing and NIN-

like protein (NLP) transcription
factors; (2) Maintenance of plasma
membrane H*-ATPase activity
that generates the proton gradient
driving secondary active transport
— a process severely compromised
under abiotic stress; (3) Protection
of transporter proteins from ROS-
mediated oxidative damage; and (4)
Enhancement of root architecture
(more transporter-expressing

cells per unit soil volume). These
mechanisms are distinct from

— and complementary to — the
mechanisms by which biofertilizers
supply nitrogen.

The Evidence Base: How Much NUE

Can Biologicals Actually Improve?
Establishing realistic quantitative
claims is essential — the biologicals
sector has suffered from both
underselling in conservative
academic circles and overselling in
marketing contexts. The following
represents a synthesis of peer-
reviewed literature, ICAR trials, and
multi-location meta-analyses:

A critical nuance: these figures
represent optimised experimental or
well-managed research conditions.
On-farm realisation of these
benefits requires product quality
assurance (viable cell counts, shelf
life integrity), correct application
timing, adequate soil moisture, and
baseline soil conditions that support
microbial establishment. The gap
between experiment and farm-scale



Soil Health and Use of Biostimulants

PILLAR1 PILLAR 2 PILLAR 3 PILLAR 4

Soil Health Restoration Biofertilization Stress Management NUE-Enhancing Biostimulants
» Build SOC >1% » Rhizobium/BNF » Stress-tolerant PGPR - GS/GOGAT activators
» AMF + compost - PSB/PSF - Seaweed extracts » Arginine pathway support
» Reduce tillage » AMF networks » Humic/fulvic acids - NRT/AMT upregulators
« Cover cropping - KMB application - Osmolyte-producing » Protein hydrolysates
- Microbial inoculants - Cyanobacteria bacteria - Transporter-priming
Addresses: Soil N cycling, (paddy) » ACC deaminase strains molecules

N retention, microbial
ecosystem function

realisation remains one of the
central challenges for the sector.

No Silver Bullet: The Case
for Integrated Biological
Management

The evidence reviewed above makes
one conclusion unavoidable: there
is no single biological product,

no single mechanism, no single
intervention that alone can solve
India’s fertilizer efficiency crisis.
The biological optimists who claim
a biofertilizer will halve fertilizer
use, and the chemical purists who
dismiss biologicals as ineffective in
“real-world” conditions, are both
wrong — in different ways.

What the science consistently
demonstrates is that the
interventions are complementary,
not competitive. Each addresses a
different biological constraint. Their
combined effect, when properly
integrated, is substantially greater
than the sum of parts. We propose
the following framework — the
Four Pillars of Biological NUE
Enhancement: (see above)

The Integration Logic

The four pillars interact
synergistically, not additively.

Soil health restoration (Pillar 1)
creates the environment in which
biofertilizers (Pillar 2) can survive
and function — a biofertilizer
applied to severely degraded, low-
SOC soil with disrupted microbial
communities may fail to establish

Addresses: Availability
bottleneck (biological)

Addresses: Uptake

or persist. Stress management
biostimulants (Pillar 3) ensure that
even when soil supply is adequate,
the plant can physiologically access
it — without this, NUE-enhancing
pathway biostimulants (Pillar 4)
have a diminished substrate to work
on. And without Pillar 4, nitrogen
successfully absorbed may be
assimilated inefficiently, reducing
conversion to protein and yield.

Conclusion: The Path Forward
India’s fertilizer problem is not
fundamentally a supply problem — it
is an efficiency problem. We have
enough nutrients going into our soils;
we lose most of them before they
reach their destination. The solution
is not more fertilizer, but smarter
management of the fertilizer already
applied — and the nutrients already
present in our soils.

The framework presented here
offers a scientifically grounded,
economically viable, and

Field data from the Indian
Council of Agricultural
Research (ICAR) network and
independent studies suggest
PSB inoculation can improve
phosphorus use efficiency by
20-40%, effectively saving
25-50% of the recommended
P dose while maintaining
comparable yields.

bottleneck (stress removal)

Addresses: Uptake + Use efficiency
bottlenecks (pathway-specific)

agronomically coherent path toward
meaningful reduction in chemical
fertilizer dependency. Chemical
innovations in fertilizer formulation
(controlled-release, inhibitors)
address availability and deserve
continued deployment. But the
structural, systemic improvements
in NUE — those that can move
India’s nitrogen uptake efficiency
from 35% toward 55-60% —

can only come from biological
interventions that work with plant
physiology, not around it.

The policy implications are
significant: biofertilizer and
biostimulant research, quality
regulation, farmer training,
and economic incentivisation
deserve fiscal support at a scale
commensurate with their potential
to reduce the chemical fertilizer
subsidy burden. A rupee invested
in a well-designed biological NUE
program today is likely to save five
to ten rupees in fertilizer subsidy
over a decade.

The science is ready. The
products are increasingly
available. The urgency of soil
health degradation, groundwater
contamination, and fiscal
unsustainability of the subsidy
regime is evident. What remains is
the integration of this knowledge
into coherent policy, extension
support, and farmer practice at
scale. The biological revolution in
Indian agriculture is not a distant
aspiration — it is an agronomic and
economic necessity. B

weria | June 2026 - July 2026 | 23



Cover Story
Interview

Seli-Reliance in Fertilizersis a
strategic Necessity: Dr. S.P. Mohanty

At a time when geopolitical tensions,
supply-chain disruptions, and energy
market volatility are reshaping the
global fertilizer landscape, India's push
for fertilizer self-reliance has assumed
strategic importance. Dr. Siba Prasad
Mohanty, Managing Director of
Hindustan Urvarak & Rasayan Limited
(HURL), is a visionary leader with over
37 years of distinguished experience in
India’s fertilizer and agri-input sector.

In this exclusive interview with Harvir
Singh, Editor-in-Chief, Rural World, Dr.
Mohanty shares his insights on fertilizer
security, emerging challenges, and the
future of India’s fertilizer industry.

Ongoing tensions in West Asia have
disrupted global energy and fertilizer
supply. How do you assess its impact
on India’s fertilizer and agriculture
sector so far?

The fertilizer industry today operates

in an increasingly interconnected
global environment, where geopolitical
developments can have a direct bearing
on energy markets, fertilizer raw
materials, and overall supply chains.

Fortunately, India has demonstrated
remarkable resilience. The proactive
policy interventions of the Government
of India, coupled with the country's
diversified sourcing strategy and
strengthened domestic production
capacity, have helped mitigate major
disruptions. Farmers have continued
to receive fertilizers without significant
supply interruptions.

Recent geopolitical disruptions
have reinforced a critical reality:
fertilizer security is national security.
Self-reliance can no longer be viewed
solely through an economic lens; it is a
strategic necessity. Going forward, India
must focus on strengthening domestic
production capacities, diversifying
import dependencies, and investing in
transformational technologies such as
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Green Hydrogen, Green Ammonia,
CO, Capture & Utilization, and Coal
Gasification. These innovations will not
only reduce external vulnerabilities but
also position India at the forefront of
sustainable and future-ready fertilizer
manufacturing.

What contingency plans has HURL
put in place to ensure uninterrupted
Sertilizer production if geopolitical
tensions persist or escalate further?
Business continuity and supply security
remain key priorities for HURL. We
continuously monitor developments
in global energy markets, raw material
availability, and logistics networks,
while maintaining close coordination
with the Government of India, industry
stakeholders, and our supply partners.
One of HURL's key strengths is its
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robust gas sourcing framework. We
have established arrangements with
multiple gas suppliers and work closely
with leading energy companies such as
GAIL and IOCL to ensure reliable gas
availability for our plants.

Our approach also focuses on
prudent inventory management,
diversification of procurement channels
wherever feasible, strengthening
supply-chain visibility, improving
operational efficiency, and maximizing
plant reliability through preventive
maintenance and operational excellence.

[ Are you witnessing an increase in
input costs due to higher natural gas
prices, raw material costs, or freights?
Energy costs, particularly natural

gas prices, remain one of the most
significant determinants of urea



production economics. Similarly,
fluctuations in freight rates and global
raw material prices directly influence
the overall cost structure of the
fertilizer industry.

The recent geopolitical uncertainties
have undoubtedly exerted upward
pressure on costs. However, India's
fertilizer sector operates within a policy
framework designed to protect farmers
from excessive price volatility. As a
result, while producers face economic
pressures, the impact on farmers is
largely cushioned through government
support mechanisms.

® What is the current operational
status of HURL's plants at Gorakhpur,
Sindri, and Barauni?

In FY 2025-26, HURL achieved its
highest-ever urea production of
approximately 39 Lakh Metric Tonnes
(LMT), exceeding the annual target
and achieving around 102% capacity
utilization, reflecting the operational
maturity, reliability, and efficiency of
all three units.

Established to strengthen India's
domestic urea production capacity,
these state-of-the-art plants have
become important pillars of the
country's fertilizer security framework.
Their consistent performance has
significantly contributed to enhancing
fertilizer availability for Indian farmers
and reducing dependence on imports.

Our focus remains on maximizing
operational reliability, energy efficiency,
and capacity utilization while
maintaining the highest standards of
safety, environmental compliance, and
sustainability. Through continuous
process optimization, adoption of
best operational practices, and the
unwavering commitment of our
workforce, HURL has emerged as a key
contributor to India's journey towards
fertilizer self-reliance.

Recently, the Prime Minister
appealed to farmers to reduce the
use of chemical fertilizers. How can
this objective be achieved without
compromising farm productivity?
The objective should not be to reduce
fertilizer use indiscriminately, but to

promote balanced and efficient nutrient
management. Chemical fertilizers have
played a crucial role in ensuring India's
food security and will continue to remain
indispensable for sustaining agricultural
productivity. However, their application
must be guided by scientific principles
and environmental considerations.
As emphasized by the Hon'ble Prime
Minister, the need of the hour is to
move towards balanced fertilizer use
and sustainable farming practices that
protect soil health while ensuring long-
term agricultural prosperity.

A major challenge in India has
been the excessive use of nitrogenous
fertilizers, particularly urea, at the cost of

Photo: HURL

balanced application of NPK (Nitrogen,
Phosphorus, and Potassium) nutrients.
Correcting this imbalance through soil-
test-based fertilizer recommendations
and greater awareness among farmers
is essential for improving nutrient-use
efficiency and maintaining soil fertility.
The solution lies in Integrated
Nutrient Management (INM), which
combines chemical fertilizers with
organic manures, biofertilizers, crop
residue management, and soil-specific
nutrient application. Technologies
such as Soil Health Cards, precision
agriculture, nano-fertilizers, nano urea,
nano DAP, and drone-based nutrient
application can significantly improve
nutrient-use efficiency, reduce wastage,
and lower environmental impacts.

QzA

Green Ammonia is increasingly
being discussed globally. What is its
significance for the future?

The future of the global fertiliser and
energy sector will increasingly be
driven by sustainable and low-carbon
solutions, and Green Ammonia is
emerging as one of the most important
among them. Produced using green
hydrogen generated through electrolysis
powered by renewable energy, Green
Ammonia offers a cleaner alternative to
conventional ammonia production by
significantly reducing carbon emissions
and dependence on fossil fuels.

In the present geo-political and
energy security scenario, green
hydrogen and Green Ammonia are
expected to play a crucial role in
ensuring long-term sustainability
and self-reliance. As the world
transitions towards cleaner energy
and environmentally responsible
manufacturing, future-ready projects
can gradually integrate green
technologies and sustainable energy
solutions in phases, aligned with India’s
climate commitments.

Rising nutrient imbalances

and declining organic carbon and
micronutrient levels in the soil are
serious challenges. What corrective
measures are needed?

Soil health is the foundation of
agricultural productivity. The gradual
decline in soil organic carbon and
micronutrient levels poses a significant
threat to long-term sustainability.

Addressing this challenge
requires a comprehensive approach.
Greater adoption of organic
manures, biofertilizers, crop residue
incorporation, green manuring, and
conservation agriculture practices
is essential. Simultaneously,
soil testing must become more
widespread so that nutrient
applications can be tailored to actual
crop requirements.

Farmers should be encouraged to
move from input-intensive agriculture
to knowledge-intensive agriculture.
The objective must be to restore soil
vitality while maintaining productivity
and profitability. &
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As war in West Asia disrupts fertilizer and LNG supplies, India's dependence on
imported urea is emerging as a major threat to food security and agricultural stability

Siraj Hussain
TR e

Former Secretary,
Ministry of Agriculture
Government of India

he countries of global south in
T Asia and Africa are most adversely
impacted by the US-Israel war
on Iran, started on 28th February 2026.
South Asian nations are particularly
badly affected. The ADB estimates that a
prolonged conflict could reduce economic
growth in developing Asia by up to 1.3
percentage points and increase inflation by
as much as 3.2 percentage points.

It is a reflection of global dominance
of US that these countries have hardly
mustered courage to clearly identify the
countries responsible for starting the
war. While Israel’s objective of complete
destruction of Iran and change of regime
may or may not be achieved, India and
several other countries are in serious
economic trouble.

West Asia accounts for nearly half of
global Urea exports and around 30% of
ammonia supply, both critical for crop
production. QAFCO, one of the world’s
largest fertiliser producers in Qatar has
suspended operations due to war. It is
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not known how long it will take to reach
normal level of its production.

Around 45% of global sulphur
exports come from Gulf producers, and
Qatar accounts for roughly one-third
of world helium supply, both of which
are relevant for fertilizer production,
metals processing, and semiconductor
manufacturing.

Even before this war, LNG availability
was restricted due to EU’s sanctions
package, which included a complete ban
on LNG imports from Russia under short-
term contracts from April 25, 2026, and
under long-term contracts from January
1, 2027. The purchase, import, or transfer,
directly or indirectly, of LNG produced or
exported from Russia was prohibited.

Indian situation of Urea production
Urea accounts for 45 per cent of fertiliser
consumption in India. Complex fertilisers
(diammonium phosphate, or DAP, and
nitrogen, phosphorus and potassium, or
NPK) account for one-third, and single
super phosphate (SSP) and muriate of
potash (MOP) for the rest.

India is heavily import dependent for
fertilisers. For Urea import is about 20
per cent of domestic consumption. For
complex fertilisers, mainly DAP, about one
third of requirement is met from imports.
An ICRIER paper estimates that if the
import content of LNG is also taken into
account, domestic self-sufficiency in Urea
was only about 46 percent in in 2024-25.

LNG is the basic raw materials for
domestic production of Urea. It is about
80 per cent of the raw material cost. In
2025-26, India imported nearly 26 million
tonnes of liquefied natural gas (LNG)
valued at $13.3 billion. Out of this is
estimated by Harish Damodaran that $6.3



billion of LNG would have been imported
for manufacture of Urea alone.

As a result of war on Iran, the global
Urea prices have sky rocketed. In the
recent tenders for 2.5 million tonnes
invited by Indian Potash Limited, the
price received was imports have been
contracted at landed (cost plus freight)
prices of $935-959. It is more than double
of rates last year when they were in the
range of $410-420. It means that the
Government expenditure on Urea subsidy
may be substantially higher than Rs 1.26
trillion budget for FY 2027.

It is however comforting that global prices
have come down to about $650 per tonne by
the end of May 2026 (Rural Voice).

But it must be remembered that cost
of production of domestic Urea has often
been higher than global prices. This is
because Qatar, Saudi Arabia, and Russia
have large reserves on LNG and their input
cost for production of Urea is much lower.

India’s concern about Urea has guided
the policy and India-Oman agreement
on Urea has been highly successful. India
invested in a joint venture company
OMIFCO (Oman India Fertiliser
Company) in Oman in 2005-2006. IFFCO
and KRIBHCO have 25 percent equity
each in this company.

Similar joint ventures in countries
having large reserve of LNG may provide an
alternative to fluctuations in global prices
and provide stability to Indian market.

In 2022, there was a sharp increase
in global prices primarily due to Russian
invasion of Ukraine.

The present Government has also
been alive to the situation of import
dependence of Urea, and a New
Investment Policy was announced in
January 2013 to attract investment in Urea
sector and to make India self-sufficient in
the Urea sector. In 2015, a new Urea policy
was announced to optimize and regulate
the existing 25 gas-based plants already
running in India.

Since then, six new Urea units have
been set up, 4 through Joint Venture
Companies (JVC) of nominated PSUs and
only 2 by the private companies.

As a result, domestic production has
gone up from 22.5 million tonnes in
2014-15 to 314.07 LMT during 2023-24.
During 2024-25, 306.67 LMT of Urea was

Global prices of Urea and Indian cost of

manufacture (USD/tonne)

Year International | Indian cost of
price manufacture

2019-20 217 263
2020-21 343 204
2021-22 740 328
2022-23 702 474
2023-24 484 348

produced in the country.

Since the private manufacturers must
depend on subsidy from the Government,
they find it unattractive to invest. In the
past disbursement of subsidy has been
delayed due to budgetary constraints.

It must be noted that domestic
production units also depend on
imported LNG and therefore prudent use
of Urea by farmers is highly desirable.

Urea subsidy reform waiting a decision
for decades

In 2010, the UPA Government introduced
Nutrient Based Subsidy (NBS). It resulted

in lowering of subsidy on phosphatic and
potassic fertilisers to 45 percent and 5 percent
respectively, Kharif 2025).

But the same on Urea has ballooned
to 80-85 percent (Kharif 2025) due to
non revision of prices since 2010-11. As
a result, the application of N has gone
up while the consumption of P and K
has grown at a much lower rate. In some
states (Punjab, Haryana, UP) the ratio of
consumption is 20:5:1 (Department of
Fertilisers, 24 March 2026).

Several suggestions have been offered
to rationalize the consumption of N
(Urea) as less than one third is absorbed
by the plant and the rest contaminates
underground water and air.

It is a political call which has been
awaiting a decision for decades. Increase
in price of Urea for farmers will increase
the cost of cultivation which will be
reflected in fixation of MSP. [

For Urea, import
is about 20 per
cent of domestic
consumption.

If the import
content of LNG

is also taken
into account,
domestic self-
sufficiency in
Urea was only
about 46 percent
in in 2024-25.
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India’s Agriculture Under Disruptions
Caused hy the Strait of Hormuz Crisis

The Strait of Hormuz is not just an energy chokepoint, it is a lifeline for fertilizers that sustain
India's agricultural success. The crisis underscores the urgent need for self-reliance

'

Prof. Rattan Lal

Distinguished University
Professor of Soil
Science,CFAES, The Ohio
State University
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ith 2.4 per cent of the global land area
and 4 per cent of water resources,
India is home to 18 per cent of the

world human population and one-third of
livestock. India’s agricultural accomplishments
are example of a global success story. Between
1947 and 2020, India’s food grain production
increased by a factor of 6, horticulture by 10,
milk by 9 and fish by 13. Grain exports have
been at 20 million tons (mt) /yr (US $40 billion),
grain buffer stock stands at 50 mt and poverty
is reduced from 70 to 20 per cent. Whereas the
net sown area is about 140 mha, gross sown
area is ~200 mha, net irrigated area at ~70 mha,
and fertilizer nutrient use at 26 mt, along with
the use of miracle crop varieties. To sustain this
production, India imports about 40 per cent

of urea, and phosphate fertilizers used every
year. In FY 2025, India imported 10.2 mt of
urea valued at US$ 6.52 billion. Over 60 per
cent of India’s urea imports and 80 per cent of
its ammonia are from the Gulf region, much of
it passing through the Strait of Hormuz. The
Kharif (summer) planting season, beginning

in June with onset of monsoons, is critical for
planting rice, cotton, soybean, sorghum, millets
and pulses. Thus, productivity of summer
crops may be severely compromised by the
current Hormuz crisis and lack of fertilizers.
Although India’s potential for food grain
production is estimated at about 550 mt per
year, this remains largely theoretical—since,

as Dr. Norman Borlaug noted, no one can eat
potential! Moreover, such potential cannot be
fully realized under the current challenging
biophysical conditions and complex political and
institutional constraints”

Hence, India’s agrarian revolution may be
severely threatened by disruption in agricultural
supply chain with ongoing instability in the
Strait of Hormuz leading to elevate energy prices
and, in turn, logistics and input costs., It is true
that fertilizer does not get as much attention
as fossil fuel (oil or natural gas) but it is of a
critical importance to sustaining agronomic

Werld

productivity and nutritional quality of food. The
price of fertilizer has already risen by 20 to 30 per
cent since onset of the Crisis. The most abundant
input of resources in producing liquid ammonia
is the energy from natural gas to break apart H20
molecule and combine H with N at temperature
of 400°C and pressure of 200 atmospheres with
Fe as a catalyst (The Haber Bosch Process).
Indeed, 70 to 80 per cent of the cost of making
urea is the natural gas. Similar to input of natural
gas for production of urea, India also imports 60
per cent of the Diammonium phosphate [(NH4)2
HPO4) containing 18% N and 46% P205)]
mostly from Saudi Arabia and Middle East.
Furthermore, DAP also requires liquid ammonia
(NH3) which is based on natural gas and sulfuric
acid (H2SO4) made from sulfur which is also
imported. Above all, India has no commercially
available potash reserves, and it must also be
imported. Fossil energy (natural gas) along with
solar is also used to lift water for irrigation.

The Hormuz crisis is a major challenge for
India in its quest to achieve food and nutritional
self-sufficiency, given its wide- ranging direct
(onsite), indirect (off-site) and the human
dimension impacts (Figure 1). Disruptions in
supply chain, an indirect and off-site adverse
effect, is already affecting India’s economy and
can have severe setback on food and nutritional
security leading to issues affecting the mere
fabric of life. Indeed, any war adversely affects
body, mind, soul and spirit or the whole person.
India remains especially vulnerable to such
off-site effects, which can exacerbate existing
structural and socio-economic vulnerabilities. In
this context, it is imperative for India to enhance
its preparedness, not only to mitigate the current
crisis but also to build resilience against future
anthropogenic disruptions.

Way Forward

While diplomatic efforts must continue to restore
peace and stability in West Asia, India must also
develop a robust strategy to expand domestic
fertilizer production. This includes leveraging



local resources to manufacture nitrogen-based
fertilizers through the Haber—Bosch process, as
well as increasing the production of phosphatic
fertilizers such as DAP. Ensuring reliable and
sustainable energy sources to power these
processes is equally critical. In this context,
immediate and focused attention is required on
the following priorities:

1. Identifying alternate sources of energy (e.g.,
solar, wind, hydro, geo, nuclear, bio), and
by installing solar panels on residential,
industrial, academic official buildings and
abandoned /degraded lands, for domestic
and industrial uses but especially for
irrigation pumps.

Installing wind farms for energy use in
agriculture.

Increasing production of bioenergy from
unusable agricultural by-products (e.g., rice
husk, sugarcane bagasse, coconut shells, oil
palm kernels, food waste, water Hyacinth).
Enhancing use-efficiency of fertilizer
nutrients and irrigation water (from 30 % to
60 % or more) by restoring soil health and
sustainable land use.

5. Farming carbon on agricultural landscapes
and its commodification by generating
revenue for land managers.

Rewarding land managers for adoption

of resource- conservation technologies of
producing more from less.

7. Encouraging the use of biofertilizers
including compost, green manure,
biological N fixation, bio-stimulants for
restoring soil health.

Protecting ecologically-sensitive ecosystems
(e.g. water, prime soil, wildlife habitats,
native vegetation) against urban and
industrial encroachment, war and civil strife
so that these precious regions are also off-
limits to armed conflicts by delineating these
as “peace parks”

Educating general public about adopting
human-planetary health diet, advocating the
“One Health” concept, and reducing food
waste at all levels.
10.Strengthening respect and dignity for

farmers and all farming professions by
implementing policies that are agriculture-
focused, environmentally sustainable, and
genuinely supportive of farmers’ livelihoods
and well-being.

Urgent Action Needed
India, Africa and other developing countries
are likely to suffer the most from disruptions

in the Strait of Hormuz. As a leading democracy
and a fast-growing economy, India must focus on
developing innovative plan to be self-sufficient
in energy need for manufacturing of fertilizers,
uplifting of irrigation water, recycling of nutrients
and reducing the use of pesticides by creating
disease-suppressive soils. There is “no waste in
nature” and all by-products must be recycled
by using innovative processing systems. India
must also play a significant role in South-South
cooperation by sharing practical, scalable
solutions with regions such as Sub-Saharan
Africa, Central America, and the Caribbean.
Implementation of prudent and inclusive policies
can be of crucial importance in the present era of
Kaliyuga or Anthropocene (mistrust, selfishness,
egoism, expansionism, and disrespect for laws).
Policies must ensure that no farmer is left behind,
and no one goes to bed hungry. These are the
basic principles of the ancient civilization which
are relevant even more now than ever before.

This anthropogenic crisis in the Strait of
Hormuz highlights the urgency and must be
taken as a challenge to enhance respect for the
food-energy-water-soil (FEWS) nexus of inter-
connectedness. India has an excellent track
record in making agriculture a success and
promoting peace and harmony in the world. This
era is the test of India’s resolve and will-power
to bring itself and lead the rest of humanity out
of this situation, as was done by ancient sages
and philosophers: Gautam Buddha, Ashoka,
Mahanbir, Guru Nanak, Akbar, Viveka Nanda,
and Mahatma Gandhi. Together and united,
nothing is impossible; and such unity can foster a
more resilient and cooperative world order

“Jai Kheti, Jai, Kisan” &
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India remains
vulnerable to
such off-site
effects, which
can exacerbate
existing
structural and
socio-economic
vulnerabilities.
It is imperative
for India to
enhance its

preparedness, not

only to mitigate
the current

crisis but also to

build resilience
against future

anthropogenic
disruptions.
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BBSSL: Transforming
India’s Seed Sector

Bharatiya Beej Sahakari Samiti Limited has established a
strong national presence in cooperative seed business,
achieving revenue of Rs 227 crore in FY 2025-26.

Ajeet Singh

stablished in 2023, Bharatiya
EBeej Sahakari Samiti Limited

(BBSSL) is rapidly emerging
as a key institution in India’s
seed ecosystem. Formed under
the initiative of the Ministry of
Cooperation, the multi-state
cooperative society aims to
strengthen domestic seed production
and provide farmers with high-
quality seeds through an extensive
cooperative network.

Promoted by five leading
cooperative institutions, namely
IFFCO, KRIBHCO, NAFED, NDDB
and NCDC, BBSSL seeks to create
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a farmer-centric seed system that
combines production, certification,
processing, and marketing within a
cooperative framework.

In an exclusive interaction with
Rural World, BBSSL Managing
Director Chetan Joshi said that
the organisation recorded revenue
of nearly Rs 227 crore in FY
2025-26, a remarkable jump from
approximately Rs 55 crore in the
previous financial year. During the
year, BBSSL sold seeds across 14
states and supplied nearly twice
the quantity of improved seeds
compared to the previous year.

The cooperative has set an
ambitious revenue target of Rs 600
crore for FY 2026-27. According
to Joshi, BBSSL plans to expand

seed sale to farmers in every state
through government-supported
seed distribution programs and a
growing retail network. Another
major objective is the conservation
and promotion of indigenous and
traditional seed varieties.

A Year of Significant Growth

The financial year 2025-26 marked

a milestone in BBSSL's journey. The
organisation sold nearly 32,000 tonnes
of seeds covering 15 crops across the
country. For FY 2026-27, it has set a
target of selling 76,000 tonnes of seeds
spanning 27 crops.

Within only three years of its
establishment, BBSSL has developed
a robust system for seed production,
procurement, and marketing. The
organisation currently holds seed
marketing licenses in 17 states
and plans to expand its licensed
distribution network to additional
states during the current financial year.

Among all crops, wheat
accounted for the largest volume
of seed sale during FY 2025-26,
with 17,583 tonnes sold to farmers.
Groundnut seed ranked second at
7,036 tonnes, followed by paddy
seed at 2,968 tonnes.

From a revenue perspective,
groundnut seed generated the highest
income, contributing approximately
Rs 88 crore. Wheat seed generated
around Rs 67 crore, while paddy seed
contributed nearly Rs 11.7 crore.
BBSSL also supplied pulses seeds to
farmers, helping strengthen domestic
production of key food crops.

The largest volumes of BBSSL
seeds were sold in Uttar Pradesh,
Gujarat, Madhya Pradesh, Rajasthan,
and Maharashtra. Joshi said the
organisation plans to expand its
licensed distribution network further
across southern and northeastern
states to ensure wider access to
quality seeds.

Building a Cooperative Seed
Ecosystem

One of the distinguishing features of
BBSSL is its cooperative-based seed
production model, which directly



involves farmers and rural institutions
in the seed value chain.

According to Joshi, more than
37,000 Primary Agricultural Credit
Societies (PACS), Farmer Producer
Organizations (FPOs), and other
cooperative institutions have already
become members of BBSSL. In terms
of membership, BBSSL is the largest
cooperative society in the country.

The model integrates seed
production, processing, certification,
storage, and marketing under a
cooperative framework. This not only
helps create a reliable seed supply
system but also provides farmers
with opportunities to earn additional
income by participating in seed
production activities.

Farmers gain access to quality
seeds through government-supported
seed distribution schemes as well as
retail outlets. For seed multiplication,
breeder seeds are sourced from
the Indian Council of Agricultural
Research, state agricultural
universities, and leading national and
international research institutions.

The cooperative approach is
designed to strengthen self-reliance
in seed production while reducing
dependence on external sources
and ensuring that farmers receive
certified, high-performing varieties.
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Focus on Climate-Resilient
Agriculture

As climate change increasingly
affects agricultural production,
BBSSL is placing strong emphasis on
the development and promotion of
climate-resilient seed varieties.

The organisation is focusing
on varieties that are tolerant to
climatic stresses, resistant to pests,
and capable of withstanding major
diseases. Improving the Seed
Replacement Rate (SRR) and Variety
Replacement Rate (VRR) also forms
an important part of its strategy.

To enhance transparency and
traceability, BBSSL is introducing
QR code-based systems that enable
tracking of seed origin and quality
throughout the supply chain. Such
measures are expected to improve
farmer confidence and strengthen
quality assurance mechanisms.

Investing in Research and
Innovation
Research and innovation have
become central pillars of BBSSL's
long-term strategy. To accelerate
seed research and technology
development, the cooperative is
establishing a state-of-the-art seed
research centre in Kalol.

For this initiative, BBSSL

: Photo: BBgI_.
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has signed a memorandum of
understanding with International
Crops Research Institute for the
Semi-Arid Tropics (ICRISAT)

as its knowledge partner. The
collaboration is expected to
support research on improved
crop varieties, sustainable seed
technologies, and climate-resilient
agriculture.

The organisation has also
decided to establish tissue culture
laboratories for banana cultivation
in East Godavari in Andhra
Pradesh, Jalgaon in Maharashtra,
and Barabanki in Uttar Pradesh.
These facilities will help provide
farmers with disease-free planting
material and improve productivity
in banana cultivation.

Similarly, BBSSL has partnered
with Banas Dairy to promote
the production of high-quality
potato seeds. The partnership
will leverage tissue culture and
aeroponic technologies to enhance
the availability of superior potato
planting material.

Empowering Farmers Through
Ownership

For BBSSL, cooperation is more
than a business model. It is a
mechanism for giving farmers

a greater stake in agricultural
development.

“Farmer participation is
essential for building a self-reliant
and sustainable seed system,’
says Joshi. By integrating farmers
into the seed production process
and strengthening cooperative
institutions, BBSSL aims to create
a resilient seed ecosystem that
delivers long-term benefits to Indian
agriculture.

As the cooperative expands its
footprint across the country, its
broader vision extends beyond seed
production and distribution. The
goal is to build a trustworthy, farmer-
owned, and innovation-driven seed
ecosystem capable of supporting
India’s food security, agricultural
competitiveness, and rural prosperity
in the decades ahead. (&

~Gouraiweria | June 2026 - July 2026 | 31



Climate Crisis

Clouds of Concern:

H

A weak monsoon driven by El Nifio could impact crop
production, food security, and economic growth

Ajeet Singh

monsoon in 11 years in 2026 as the

developing El Nifio phenomenon
is expected to suppress rainfall during
the June-September southwest
monsoon season, raising concerns over
agricultural production, food security,
inflation, and overall economic growth.

The India Meteorological
Department (IMD), in its forecast
issued on May 29, projected monsoon
rainfall at 90 percent of the Long Period
Average (LPA) during the 2026 season.
If realized, this would make it the driest
monsoon since 2015.

The warning comes at a time when
water availability is already under
pressure. According to the Central
Water Commission (CWC), storage
in the country’s 166 major reservoirs

India may witness its weakest
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fell below 30 percent of total capacity
in the first week of June. Reservoir
levels were lower than last year due
to the southwest monsoon arriving
three days behind schedule, although
they remained above the average level
recorded over the past decade.

El Nifio Developing Rapidly

The World Meteorological
Organization (WMO) has warned
that El Nifio conditions are developing
rapidly in the tropical Pacific Ocean
and could significantly influence
global weather patterns in the coming
months. The phenomenon is expected
to increase the likelihood of heatwaves,
droughts, floods, and other extreme
weather events across different parts of
the world.

Forecasts suggest that El Nifio
conditions will begin influencing
weather patterns during the early
months of the monsoon season and

e —————— L

may strengthen further, potentially
reaching a strong phase by November.
Ocean temperature observations up
to May indicate unusually warm sea
surface temperatures in the central
and eastern equatorial Pacific,
creating favourable conditions for the
development of El Nifio.

What is EL Nifio?
El Nifio is a naturally occurring
climate phenomenon characterised by
above-normal warming of sea surface
temperatures in the central and eastern
Pacific Ocean. The warming alters
global atmospheric circulation patterns
and affects rainfall and temperature
across many regions, including India.
Typically, El Nifio brings above-
normal rainfall and flooding to parts of
South America, Eastern Africa, and the
Southern United States, while causing
reduced monsoon rainfall, drought,
and higher temperatures in South Asia,
Indonesia, and Australia.
El Nifio is officially declared
when sea surface temperatures in
the equatorial Pacific rise at least 0.5
degrees Celsius above normal. A strong



El Nifio event is generally associated
with temperature anomalies of 1.5 to 2
degrees Celsius or higher.

Current forecasts indicate an
80 percent probability of El Nifo
developing between June and August,
with a more than 90 percent chance of
persisting through November. Most
regions of the world are expected to
experience above-normal temperatures
during the June-August period.

Risks for Agriculture

India’s economy remains heavily
dependent on the monsoon, which
accounts for nearly 70 percent of the
country’s annual rainfall. Monsoon
rains are critical for agriculture,
groundwater recharge, and reservoir
replenishment. Nearly half of India’s
agricultural land depends primarily on
rainfall for irrigation.

Below-normal rainfall could
adversely affect sowing and production
of kharif crops. At a time when fertilizer
and fuel prices are facing upward
pressure due to ongoing tensions in

West Asia, a weak monsoon could place
additional stress on the farm sector,
potentially pushing up food inflation
and slowing economic growth.

Kharif agriculture is largely
dependent on monsoon rainfall. Crops
such as rice, maize, soybean, cotton,
millet, pulses, and oilseeds are sown
between June and August. Delayed or
inadequate rainfall may force farmers to
postpone sowing operations and could
reduce crop yields.

Impact on Economy

Taking into account the risks posed
by El Nifio and global uncertainties,
the Reserve Bank of India (RBI) has
revised its retail inflation forecast for
FY 2026-27 upward from 4.6 percent
to 5.1 percent. At the same time, it has
lowered its GDP growth projection
from 6.9 percent to 6.6 percent.

In its review, RBI cautioned that
Indian agriculture faces the risk of
damage from a weaker monsoon linked
to El Nifo. However, it noted that
expanded irrigation coverage, improved

Rainfall Probability during Monsoon Season 2026
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crop management practices, and
technological advancements could help
mitigate potential losses.

The Ministry of Agriculture has
also marginally reduced the foodgrain
production target for 2026-27 to
373.9 million tonnes, compared with
an estimated record output of 376.6
million tonnes in 2025-26. Production
targets for rice and maize have been
lowered slightly in view of the forecast
for below-normal rainfall.

Government Gets Ready

With concerns over a weak monsoon
growing, the government has initiated
preparations to deal with potential
rainfall deficits. Speaking at the national
Kharif Conference, Union Agriculture
and Farmers’ Welfare Minister Shivraj
Singh Chouhan said there was no need
to panic over El Nifio, adding that the
government would respond according
to the specific needs of each state and
prevailing conditions. Directions have
been issued to implement contingency
plans in vulnerable districts.

The minister said that quality
seeds, exceeding projected
requirements by nearly 11 percent,
have been made available to farmers.
In addition, a National Seed Reserve
of 174,000 quintals has been created
to ensure timely support. He also
emphasised integrated farming and
greater self-reliance in pulses and
oilseeds production.

Government data show that wheat
and rice stocks in the central pool rose
to 81.75 million tonnes as of April
1, nearly three times the required
buffer norm of 21.04 million tonnes.
Alongside a record buffer stock of
4.3 million tonnes of pulses, these
reserves are expected to strengthen the
country’s ability to manage potential
disruptions arising from El Nino-
related weather risks. As India enters
a potentially challenging monsoon
season, policymakers, farmers, and
markets will closely monitor rainfall
patterns, with the performance of the
monsoon likely to play a decisive role
in determining agricultural output,
food prices, and economic growth in
the months ahead. B
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RAverage Electricity
Bills Fall 71% With
Rooftop Solar

Anew study by the Council
on Energy, Environment
and Water (CEEW) has found
that lower electricity bills are the
biggest motivation for Indian
households to adopt rooftop
solar systems. According to the
survey, 81 percent of households
interested in installing rooftop

the primary reason. Families that have
already adopted rooftop solar reported
an average reduction of 71 percent in
their electricity bills.

The study is the first national survey
conducted after the launch of the Prime
Minister Surya Ghar: Mutft Bijli Yojana
(PMSGY). It is based on responses
from more than 17,000 households
across 308 districts in 22 states. The
report found that residential rooftop
solar growth accelerated significantly
after the scheme's launch, with the
compound annual growth rate (CAGR)
rising from 45 percent during 2017-23

Union Minister for New and

Renewable Energy Pralhad Joshi said
rooftop solar is becoming a key tool
for delivering clean and affordable
electricity to households across India.
CEEW Fellow Rishabh Jain noted that
the next challenge is to help interested
families move from awareness to

solar cited savings on power bills as

n a major boost to India's textile and apparel sector, the

Centre has exempted cotton imports from all customs
duties for five months, from June 1 to October 31, 2026. The
decision, notified by the Finance Ministry, removes both the
Basic Customs Duty and the Agriculture Infrastructure and
Development Cess (AIDC), effectively eliminating the existing
11 percent import duty on cotton.

The move is expected to improve the availability of cotton,
reduce raw material costs and enhance the competitiveness of
India’s textile and garment exports. The Ministry of Textiles
welcomed the decision, stating that it would support the
spinning, textile and apparel industries by ensuring adequate
supplies of cotton at a critical time. Industry leaders also praised
the measure. AEPC Chairman A. Sakthivel said the exemption
would lower input costs, improve cotton availability and
particularly benefit small and medium enterprises.

However, the decision has raised concerns among cotton
growers, as increased duty-free imports could put downward
pressure on domestic prices during the ongoing sowing season.
With cotton imports already rising sharply, the impact on
farmer incomes and market prices will be closely monitored in
the coming months.

34 June 2026 - July 2026~ we via

to 85 percent during 2024-26.

actual installation.

ndia’s leading sugar industry bodies, the Indian Sugar and
Bio-Energy Manufacturers Association (ISMA) and the
National Federation of Cooperative Sugar Factories (NFCSF),
have jointly urged the Centre to establish a dedicated
Centre of Excellence (CoE) for advanced sugarcane research
at the ICAR-Sugarcane Breeding Institute, Coimbatore.
The associations have proposed an investment of about
Rs 87.94 crore over five years from FY27 to develop next-
generation sugarcane breeding technologies. In a joint letter
to Agriculture Minister Shivraj Singh Chouhan, the industry
bodies emphasized the need for innovations such as genome
editing, climate-resilient varieties, and modern seed systems
to address growing challenges in sugarcane cultivation.

The proposed CoE would serve as a national platform for
developing high-yielding, water-efficient, and disease-tolerant
sugarcane varieties using advanced tools such as genome
sequencing, phenomics, bioinformatics, and precision
breeding. The proposal comes amid concerns over stagnant
sugarcane yields, rising climate variability and growing
demand for cane production.




Record 376.96 MT Foodyrain
Production in 2025-26

nion Agriculture Ministry released the Third Advance

Estimates of major agricultural crops for 2025-26,
projecting a record foodgrain production of 376.56 million
tonnes. The estimate is nearly 18.8 million tonnes, or 5.3
percent, higher than the previous year’s output of 357.73
million tonnes, making it the highest foodgrain production
ever recorded in India.

Rice production is estimated at a record 154.02 million
tonnes, wheat at 120.66 million tonnes, and maize at an all-
time high of 55.09 million tonnes. Production of millets (Shree
Anna) is projected at 17.58 million tonnes, while gram output
is estimated at 12.51 million tonnes and tur at 3.59 million
tonnes.

Total oilseeds production is expected to reach 43.06 million
tonnes. Groundnut production is estimated at a record 13.07
million tonnes, soybean at 12.60 million tonnes, and rapeseed-
mustard at an all-time high of 13.77 million tonnes. Cotton
production is estimated at 29.02 million bales and jute at 9.18
million bales.

Union Agriculture Minister Shivraj Singh Chouhan
attributed the strong production outlook to improved farming
practices, climate-resilient crop varieties, and wider adoption
of scientific technologies.

Gentre Withdraws
Draft Sugarcane
(Control) Order, 2026

Farmer organisations and industry
stakeholders have welcomed the
Centre’s decision to withdraw the

he Maharashtra Cabinet has approved the Rs.36,585

crore Punyashlok Ahilyadevi Holkar farm loan waiver
scheme, which the government says will benefit 55.72 lakh
farmers across the State. Covering short-term crop loans
taken between April 1, 2019, and March 31, 2025, the
scheme includes three components: a loan waiver, a one-time
settlement mechanism, and incentives for regular borrowers.

Under the scheme, farmers with overdue crop loans of
up to Rs.2 lakh as of September 30, 2025, that remained
unpaid by March 31, 2026, will receive a complete waiver.
Farmers who repaid crop loans on time between 2022-23
and 2024-25 will receive an incentive of Rs.50,000, subject to
specified conditions. The scheme excludes income taxpayers,
government employees, elected representatives, pensioners
receiving more than Rs.25,000 per month, and salaried
individuals earning above that threshold.

While the Mahayuti government has described the
initiative as historic, opposition parties and farmer
organisations argue that many cultivators will remain
excluded. Critics say farmers with older loans, agricultural
equipment loans, and those engaged in sectors such as
horticulture, dairies, and cooperatives may not benefit fully.

I!'

required further deliberation and
examination and decided to withdraw
the draft for now.

Industry estimates suggest that
around one third of India’s annual
sugarcane production is utilised by
gur, jaggery, and khandsari units.
These enterprises, often owned by
group of farmers, play a significant

draft amendments to the Sugarcane
(Control) Order, 1966, issued on

April 20, 2026. The move follows
widespread objections from sugarcane
growers, jaggery producers, and
khandsari units. Stakeholders

were particularly concerned about
proposals to regulate the largely
unorganised gur and khandsari sectors
and give sugar mills greater control

over cane-growing areas. According
to an office memorandum issued by
the Department of Food and Public
Distribution on 29th May 2026, a large
number of suggestions and comments
were received from state governments
and other stakeholders during the
consultation period. After reviewing
these submissions, the Centre
concluded that the proposed order

role in rural economy across major
sugarcane-growing states.

Union Minister Jayant Chaudhary
welcomed the decision, saying it
reflects the influence of farmers and
the government's commitment to
consultative policymaking. Farmers'
organisations had earlier met him
to raise their concerns about the
proposed order.
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'Farmer First'- Our Philosophy

Since its beginning in 1964, Mahyco has been a
pioneer in agri-research and introduced more than
115 hybrid seeds in over 30 crop species.

For over 30 ycars, Mahyco's cndeavor has been to
develop advanced seeds that ensure higher yields,
helping farmers to grow crops successfully against
biotic and abiotic stresses. With a wide range of
products and a network covering the length and
breadth of the country, Mahyco brings smile on the
face of over 10 million farming familics, who are our
valued customers.

We at Mahyeo firmly believe that all our success
stems from one philosophy : Putting "Farmer First".

MAHYCO PRIVATE LlMITED

Email : info@mahyco.com, Website : www.mahyco.com
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