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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".
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Harvir Singh

Editor-in-Chief

Five Years of Rural
Voice and Farmer
Empowerment

ive years ago, we launched Rural Voice

as a digital media platform focused on

agriculture and the rural economy, with

the aim of empowering India's farmers and
rural communities through information and policy
agenda-setting. We have now reached a significant
milestone in our journey to digitally deliver news
and create awareness about technology, policy
decisions, and agriculture market developments
among our target audience through ruralvoice.in
in Hindi and eng.ruralvoice.in in English. The
progress of presenting these in video form through
the ruralvoicein YouTube channel has also been
very encouraging. Two years ago, Rural Voice’s
print publication, Rural World, became part of
this journey alongside the digital version. This
bilingual magazine is poised to establish a unique
niche among readers in Hindi and English through
its articles, reports, and interviews relevant to the
country's agriculture and allied sectors.

Rural Voice has been clear about its objectives
from the start. That is why, over the past five
years, discussions and conferences have been
held across the country on various issues related
to agriculture and the rural economy. These
have helped bring all the stakeholders - farmers,
rural citizens, government officials, politicians,
policy experts, scientists, and representatives of
farmers’ organizations - together on a common
platform. This ongoing process of constructive
and productive dialogue will continue. During
these five years, many major news stories and
analyses have made a significant impact. The Rural
Voice team prioritizes maintaining uniqueness
and credibility. This issue of Rural World marks
another new initiative. With this December—
January issue, Rural World is transitioning from
a quarterly magazine to a bi-monthly publication.

Editorial

Now, Rural World will reach you every two
months. This shift is part of our slow but
determined expansion process.

As we cross this remarkable five-year milestone,
the government is moving toward a major
transformation in the agricultural sector. After
nearly 60 years, a new Seeds Bill, 2025, is being
introduced in India. This Act is currently in the
draft stage, and feedback and suggestions have
been sought from relevant stakeholders. Based
on these suggestions, the Seeds Bill, 2025, will be
introduced in Parliament, and once passed, it will
replace the Seeds Act, 1966, as a new legislation.
This proposed law is being widely debated among
farmers, scientists, research institutions, policy
experts, and industry and business circles. We
have made the Seeds Bill, 2025, the cover story for
this issue of Rural World. We have attempted to
explain the comprehensive nature of the bill to our
readers, including its provisions and implications
for various stakeholders. To this end, extensive
discussions have been held with numerous experts.

In this issue, we have also sought to explain
genome editing, the latest technology for
developing new varieties in crops. We feature
articles by agricultural scientists who have
developed new varieties using gene-editing
methods. Scientists in India have developed
indigenous genome-editing technology. This issue
also outlines the benefits that this technology can
bring to the agricultural sector.

All forms of Rural Voice media - digital, video,
print, and conferences - are dedicated exclusively to
farmers and agricultural stakeholders. Our journey is
driven by the trust of our readers. We hope you will
continue to support and encourage us in our pursuit
of hope and empowerment, so that Rural Voice’s

presence can reach every area where it aims to serve.
@ @harvirpanwar
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Ajeet Singh

14 I ¥ he central government, led by
Prime Minister Narendra Modi,
in his third term has initiated

the process of introducing a critical

agriculture-related law. Proposed

law pertains to seeds, the most vital

factor for farmers and the nation's

food security. The central government
had introduced three farm laws for
agricultural reforms in 2020, but after

a 13-month-long protest by farmers,

the government repealed those laws in

Parliament—a first-of-its-kind instance.

This time, however, the government

appears to be moving more cautiously.

That is why, upon releasing the draft of

the new Seeds Bill 2025 on November

12, the government has sought opinions

from all stakeholders and the general

public until December 11. This law will
replace the Seeds Act 1966 and the

Seeds (Control) Order 1983.

The scope of the Seeds Bill has been
expanded to include horticulture and
various types of planting materials.
Furthermore, provisions have been
made to facilitate the ease of doing seed
business, alongside a strong emphasis
on traceability to ensure the quality
production of seeds. Deliberations
regarding the new law are ongoing
across the country, and there are
indications that the government will
have to make changes to the current
draft to address various concerns and
apprehensions.

Union Minister of Agriculture
and Farmers Welfare Shivraj Singh
Chouhan, during his whirlwind tours
across the country and discussions with
farmers and scientists, has repeatedly
stated that no compromise can be
made on the quality of seeds, fertilizers,
and pesticides, and legal changes will
be enacted for this purpose. The new
Seeds Bill appears to be the first major
step in this direction.
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The Ministry of Agriculture claims
that the objective of the Seeds Bill
2025 is to regulate the quality of seeds
and planting materials and ensure the
availability of quality seeds for farmers;
curb the sale of spurious and poor
quality seeds; liberalize imports of
seeds and planting materials besides
protecting the rights of the farmers.

Rural World held extensive
discussions with the country's most
eminent agricultural scientists, experts,
legal scholars, representatives of farmer
organizations, and entrepreneurs
associated with the seed business
regarding the draft Seeds Bill. Based
on these interactions, it is emerging
that while a blueprint for the overall
regulation of the seed sector has been
presented, several provisions of the bill
have triggered debate and concerns.

Specifically, regarding the significant
emphasis placed on Ease of Doing
Business. A senior policy expert told
Rural World that it would be better
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if this initiative moved forward with

farmers' interests and the country's food
security at its core. The provisions in
the new law granting greater role and
facilities to the private sector are being
viewed as an attempt to increase private
sector control in agriculture.

Broader Scope and Missing Links

The scope of the proposed law is quite
comprehensive. Under the new law,
registration of the entire seed supply
chain—seed producers, processing
units, dealers, distributors, and plant
nurseries—will be mandatory. No
one will be allowed to sell spurious
or misbranded seeds. In addition to
field crops, the new law also covers
all seeds and planting materials,
including horticulture, spices,

tubers, bulbs, plantation crops, and
tissue culture. Registration will be
mandatory for the sale of any variety
of seeds, with exemptions for exports
and farmers’ varieties.

A national register of
registered seeds will be
established under the new
law. Furthermore, a national
register for seed registration
already exists under the
Protection of Plant Variety
and Farmers' Rights Act
(PPVFRA), 2021. The PPVFR
Act also grants the right to
produce and sell seeds of
registered varieties.

Some issues are evident in the draft
bill. While the Seeds Bill 2025 defines
spurious and misbranded seeds, it
does not mention counterfeit seeds.
To curb the sale of substandard seeds,
there is a need to bring counterfeit,
substandard, or fake seeds under the
ambit of the new law.

Similarly, the medicinal and aromatic
plants are not mentioned in the draft
bill. Plant nurseries are also not defined
in the bill. Additionally, transgenic and
genome-edited varieties based on new
technology are not currently part of the
proposed legislature.

Seed Registration

Under the new law, registration will be
mandatory for the sale of any variety
of seed (except for farmers' variety
and export). However, seeds notified
under the Seeds Act, 1966, are exempt
from registration. No person shall

be permitted to sell or supply the
misbranded seed kind or variety.

To protect farmers' interests, farmers
will have the right to grow, re-sow, save,
exchange, share or sell his farm seeds of
any kind or variety registered under the
Act. However, they will not be able to
sell it under any brand name. Farmers
are also exempted from any penalties.

Seed registration will be the
responsibility of the Central Seed

Committee, formed at the central
level. Within this, there will be a
registration sub-committee that can
assess the value for cultivation and use
(VCU) based on multi-location trials
and recommend variety registration.
There will be a State Seed Committee
at the state level, which will advise
the Registration Sub-Committee on
the registration of seed varieties in
the states. However, the Central Seed
Committee, established at the central
level, will have the ultimate control.

Dual Registration System
A National Register on Seed Varieties
will be established under the new
law. However, such a national
register for varieties registration
already exists under the Protection
of Plant Variety and Farmers' Rights
Act (PPVFRA), 2021. The PPVER
Act also grants the right to produce
and sell seeds of registered varieties.
This will create a dual system of seed
regulation under two laws, which
could lead to confusion.

Under the PPVER Act, 2021,
seeds are registered based on
distinctiveness, uniformity, and
stability (DUS). However, under
the Seeds Bill, 2025, evaluation of
Value for Cultivation and Use (VCU)
based on multi-location trials will be
mandatory for registration. This will
create a dual system, allowing the sale
of seeds without VCU evaluation. The
value of cultivation and use (VCU)
of seeds is of paramount importance
to farmers. Before implementing the
new law, it is important to resolve or
clarify this dual system.

Seed Testing

The Central Seed Committee may
authorize the Indian Council of
Agricultural Research (ICAR), central
and state agricultural universities, and
other organisations for seed trials and
evaluation. Private companies may be
authorised to conduct seed trials in the
category of other organisations. This
would be a major change in the seed
regulatory system, increasing the role
of the private sector in variety trials
and limiting the scope of ICAR and
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agricultural universities.

Indian Seed Certification Standards
must be followed for germination,
genetic purity, and other seed
standards. The central government may
recognise any organization established
outside India, for conducting trials
to assess the Value for Cultivation
and Use (VCU). Recognising trials
conducted outside India for seed sale
in the country could also become a
controversial issue.

The Seeds Bill does not specify a
trial period. However, some experts
suggest that the three-year trial period
could be reduced to two years to
reduce delays in reaching farmers with
seeds of new varieties.

Private Sector Role
ICAR has a trial system under the All
India Coordination Research Project,
which involves ICAR institutes, central
universities, and state agricultural
universities. Granting private
companies accreditation to conduct
seed trials would increase the private
sector’s role in seed regulation. This is
being seen as an attempt to increase
private sector control over seeds.
Although the ICAR system has
several flaws and challenges, such as a
lack of resources, the private sector’s
role in seed trials has raised questions
about conflicts of interest and reliability.
Although the ICAR system has
several flaws and problems, such as
a lack of resources, the responsibility
for seed trials has raised questions
about conflicts of interest and quality
and reliability.

Ease of Doing Business

The proposed Seeds Bill facilitates

the private sector by promoting Ease

of Doing Business and reducing the
compliance burden. There is a provision
in the bill that Central Government
may establish a Central Accreditation
System for companies operating in
multiple States. It is claimed that this
will incentivize excellence in research
and development in the seed sector.
Companies accredited under such a
system shall be deemed to be registered.
They will only need to submit their
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Key Featu;es of the Seed Bill, 2025

» Wider Scope: The new seed
law will apply to all types
of seeds. Seeds of fruits,
vegetables, flowers, spices and
plantation crops will also fall
under its ambit.

» Mandatory Registration:
Registration will be mandatory
for all kinds of seeds (except
farmers’ seeds and export
varieties). No seed can be sold
without registration. Notified
seeds under the Seed Act, 1966

will be exempt from registration.

» Registration of Seed Supply
Chain: Registration will be
compulsory for seed producers,
processing units, dealers,
distributors and plant nurseries.

» Ban on Fake Seeds:
Complete prohibition on
the sale of substandard, fake

or misbranded seeds, with ‘

penalties for violations.

» National Seed Register: A national
register will be created to maintain
details and data of registered seed
varieties.

» Value for Cultivation and Use
(VCU): Seed registration will be
based on multi-location trials
assessing VCU and safety. This will
determine the benefit farmers can
expect from using the seed.

» Seed Traceability: The bill
emphasizes seed traceability
through a Centralized Seed
Traceability Portal. QR codes
and traceability details will be
mandatory on seed packets.

» Regulatory Framework: A
centralized regulatory structure
is proposed with a Central Seed

’ Committee. Sub-committees

L 4

will handle registration and



certification. State Seed
Committees will also exist.

» Seed Testing: To strengthen
seed testing, Central and
State Seed Testing Labs will
be established. Protocols for
sampling, testing and reporting
are specified.

» Seed Certification: State Seed
Certification Agencies and
accredited agencies will certify
seeds. Foreign certification
agencies may also be recognized.

» Price Control: The central
government will be empowered
to fix prices to prevent shortages,
hoarding or profiteering.

» Truthful Labelling: Proper
labelling will be compulsory,
including variety, source,
quality and germination
percentage.

-

Prioritizing Ease of Doing
Business in the Seeds
Bill, which is ostensibly
brought to protect farmers
from spurious seeds,
raises many questions. It
would have been better
if farmers' interests and
food security were given
preference instead.

accreditation certificate to the State
Registering Authority, sparing them
the hassle of obtaining separate
registrations in different states.

Importantly, state governments will
not be able to reject applications from
centrally accredited seed companies on
technical, financial, or infrastructure
grounds. Such provisions increase the
central government's power in seed
regulation and reduce the authority of
states. This could become a major point
of contention.

Prioritising Ease of Doing Business
in the Seeds Bill, which is ostensibly
brought to protect farmers from
spurious and poor quality seeds, raises
many questions. The objectives of
facilitating seed trade and providing
high-quality seeds to farmers may be at
odds with each other.

Registration of Seed Supply Chain
Registration of seed producers and
their agents, processing units, dealers,
distributors, and plant nurseries
will be done by the respective state
governments under the provisions of
the new law. Since registration systems
for seed producers and sellers already
exist in states, the new system could
create duplication or conflict with
existing state regulations.

Whether every seed grower

(farmers growing seeds under
contract) will also have to register
alongside seed producers. If so, it will
increase the legal burden on farmers
involved in seed production. Clarity is
needed on this matter.

Traceability System

The new law emphasises seed
traceability. For this, the central
government has developed the Seed
Traceability (SATHI) portal. A Quick
Response (QR) code will be mandatory
on every seed container, providing
information from the certification
agency to trial and standard details.
Every seed producer, dealer, distributor,
and even ICAR and agricultural
universities will have to comply with the
centralised seed traceability system.

Seed Imports
For seed imports, the Plant Quarantine
(Regulation of Import into India) Order
2003 will have to be followed, along
with Indian standards for germination,
purity, and health. Imported seeds may
be eligible for registration based on
multi-locational trials conducted in the
exporting country. Registering seeds
for use in India based on foreign trials
could spark controversy.

A senior ICAR scientist told
Rural World that this process is not
appropriate — companies will get
registration based on foreign data
(like pesticides), start selling here, and
submit local data only after two years. If
problems are found then, how will the
damage be compensated?

Seed Certification and Testing

The old seed law provided certification
only for notified varieties; the new law
extends it to any registered variety.
State governments may establish

seed certification agencies. The law
also provides that the Central Seed
Committee or state governments may
accredit other organisations (including
private ones) for certification — opening
the door for the private sector in

seed certification, which has raised
concerns given past questions about
the functioning and capacity of state
certification agencies.
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The central government may also
recognise seed certification agencies
from other countries, increasing foreign
agencies’ interference in India’s seed
regulation and posing risks to data
security and confidentiality related to
India’s seed wealth — a highly sensitive
issue for seed sovereignty.

Seed testing laboratories will be
established at central and state levels, and
private-sector labs may be authorised as
State Seed Testing Laboratories.

There is a provision for three-stage
inspector visits (germination, flowering,
and harvesting) to seed production fields
for certification. Given the available
human resources, such monitoring
is practically impossible. For better
implementation of the provision and
new act must make required changes
for better inspection of seed production
farms.

States Upset with Over-Centralisation
The expanded scope of centralised
regulation may invite opposition from
states, as the central law will curtail
states’ regulatory authority over seeds.
Although seed committees are proposed
at both central and state levels for
registration, variety approval, and quality
control, real control will remain with

the Central Seed Committee, which has
been given extensive powers. Even the
power to fix seed prices in emergencies
will lie with the Centre.

States have already begun expressing
apprehensions about this centralised
system. Telangana Agriculture Minister
Thummala Nageswara Rao said
amendments to the seed law should
not only protect farmers’ interests but
also ensure that states’ rights are not
compromised.

It is unclear who will bear the cost
of infrastructure and human resources
required to implement the new law’s
provisions. Since agriculture is a state
subject and states will have the primary
role in the implementation, states may
push the financial responsibility onto the
Centre.

Penalties and Fines
Selling spurious seeds has been classified
as a major offence, while misbranding
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D Offences and Penalties

Under the proposed bill,
offences are categorized into
three groups—minor, small
and serious. The principle of
decriminalization has been
applied to minor offences.

Minor Offences: Not
maintaining sales records;

not affixing labels on packets;
selling seeds on an expired
registration certificate (within
12 months); selling seeds in a
non-recommended area.

Penalty: Written notice for
first-time offence; Rs 50,000
fine for repeat offence within
three years.

Small Offences: Misbranding
seeds; selling substandard seeds;
selling seeds above government-
notified prices; not uploading
details on the SATHI portal.

Penalty: Rs 1 lakh for first
offence; Rs 2 lakh for repeat
offence within three years.

Serious Offences: Selling fake
or unregistered seeds; doing
business without registration as
a dealer, distributor, producer,
processing plant or nursery.

Penalty: Rs 10 lakh for first
offence; Rs 20 lakh for repeat
offence within five years. Third-
time offence within five years
may invite Rs 30 lakh fine and
cancellation of registration or
imprisonment up to three years,
or both.

seeds are treated as a minor offence.
Classifying misbranding as a minor
offence has raised questions, because
farmers often suffer huge losses when
poor quality seeds are sold under big
company brands. Such complaints from
farmers are frequent. However, such
offenders will get away with a fine of just
Rs. 1 lakh. For serious offences, the same
amount of fines apply to seed producers/
processing plants (large companies) and
dealers (small traders).

No Provision for Compensation

The most criticised aspect of the draft

is the absence of any provision for
compensation process to farmers when
crops fail due to bad seeds. If seeds do not
perform as claimed by the company, there
is no mechanism in the new law to ensure
farmers receive compensation. There is
also insufficient provision to curb false

or misleading claims made by companies
about seed performance.

The draft, though comprehensive and
ostensibly farmer-friendly, leaves many
questions unanswered. For instance, while
there is provision for action on farmers’
complaints, there is no mandatory
scientific investigation procedure. A
senior scientist told Rural World that
the draft says nothing about the process
for handling a farmer’s complaint when
seeds are bad or fail to deliver claimed
productivity.

Challenges for Small Producers

The new law will create difficulties for
producers of labelled and non-certified
seeds, as it contains provisions that
discourage truthfully labelled (TL) seed
production. This could push small seed
producers out of the market. Interestingly,
around 90% of seeds currently sold are
TL seeds. Some experts believe that after
the new law, small companies producing
seeds for farmers will find it impossible to
continue, leading to greater consolidation
and small firms being forced out.

ICAR’s Role and Future

It is crucial to ensure greater reach of
varieties developed by the ICAR network
and other research institutions to farmers.
In this regard, a senior policy expert

told Rural World that during the UPA



government, a proposal was floated that
our research institutions are capable of
producing excellent foundation seed.
To maintain purity of seed lines
till the end, research institutions
should have Joint ventures (JVs) with
the private sector. It was proposed
with 51:49 partnership, where the
private sector would handle business
but institutions would retain board
control. Profits from such long-
term partnerships would go to
institutions and scientists developing
new varieties. This model works in
many countries but the idea did not
progress then. Now, with a new seed
law after nearly 60 years, such options
should be considered to maintain a
strong public-sector presence in the
seed trade — better for farmers and
India’s intellectual property rights.
Similarly, seed testing cannot be
entirely handed over to the private
sector. Strict standards must be set,
and only compliant companies allowed;
otherwise, financial provisions must be
made to build infrastructure in states.
Private companies should be graded
based on their investment and R&D
facilities.

Opposition from Farmer
Organisations

Farmer organisations have begun
voicing strong objections and concerns
about the proposed seed law. The

All India Kisan Sabha has termed it

Farmers’ Rights *

Farmers will be free |
to sow registered
seeds, save seeds from
their harvest, reuse them,

sell them and exchange them
with other farmers. However,
they cannot sell seeds under
any brand name. Farmers will
not be subjected to penalties
under this law and will not be
required to register.

a planned attack on farmers’ rights
as custodians of seed sovereignty,
livelihoods, and biodiversity.

The Samyukta Kisan Morcha, in
a statement, demanded that the draft
Seeds Bill be withdrawn, alleging that it
surrenders India’s seed sovereignty and
aims to promote corporate monopoly in
the seed sector.

All India Kisan Sabha has
described the draft Seeds Bill 2025
as extremely harmful for farmers and
the agriculture sector. AIKS president
Ashok Dhawale said the proposed
law would push agriculture into a
deep crisis. He claimed that giving
excessive concessions to corporations
in the seed sector would lead to
uncontrolled increases in seed prices,
placing a heavy economic burden on
farmers. It could threaten farmers’

Selling spurious seeds has
been classified as a major
offence, while misbranded
seeds are treated as a
minor offence. Classifying
misbranding as minor has
raised questions, because
farmers often suffer
huge losses when fake
seeds are sold under big
company brands.

freedom, the traditional practice of
seed saving, and the protection of
local diversity.

Intense deliberations are underway
among the agricultural scientific
community, seed industry, and
researchers. The preference given to
the private sector in multi-locational
trials, evaluation, and laboratory
accreditation raises concerns about
possible compromise on research and
evaluation quality.

The new proposed law is indeed
the need of the hour. The positive
aspect is that the government
has placed the draft in the public
domain and prioritized consultation.
Suggestions from stakeholders,
farmer organisations, industry,
scientists, and policy experts will now
reach the government.

How much the government acts
on these suggestions will play a major
role not only in making the law
better and more effective but also in
bringing all stakeholders on board.

It would be best if the government
proceeds only after wide-ranging
consultations, protecting farmers’
interests, ensuring food security,
and giving a new shape to the seed
trade. Only then can this law be
saved from meeting the same fate
as the three repealed farm laws, and
the government can take credit for
implementing a major agricultural
reform.
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After six decades, India rewrites its seed laws for a modern agricultural future

Ajai Rana
TEEELEEERRE R e

Chairman, Federation of
Seed Industry of India
CEO & MD, Savannah
Seeds

12 | December 2025 - January 2026

marks a defining moment for India’s
agriculture. For the first time in nearly
six decades, the government has undertaken
a comprehensive re-examination of the legal
framework that governs the country’s seed
sector. This is significant not only because
the 1966 Seeds Act had outlived its context,
but also because Indian agriculture itself has
transformed beyond recognition. The 1966
Act was built for an era defined by the early
years of the Green Revolution, a time when the
public sector led seed production, food security
depended on wheat and rice, and the private
seed industry was only beginning to take shape.
Today, India’s seed ecosystem primarily is
led by private sector, it is research-intensive,
globally connected, and driven by rapid
technological advances. Farmers demand faster
access to high-performing hybrids, climate-
resilient varieties, and precise technologies.
In this context, the government’s willingness
to reimagine the country’s seed law is timely,
progressive, and deeply aligned with India’s
ambitions of becoming a global agricultural
powerhouse.

The release of the new draft Seed Bill 2025

Why revisiting the 1966 Act was essential

For decades, the 1966 Seeds Act struggled to keep
pace with the sector’s evolution. It was written for
a different time and structure; as the private seed
industry expanded, the regulatory gaps widened.
Fragmented state-wise licensing requirements
forced companies to navigate multiple, often
inconsistent regimes, leading to delays in market
entry and restricting scale. Modern tools such

as digital traceability, QR-based authentication,
and genome-linked seed identification were not
even conceivable in the 1960s, leaving today’s
industry without adequate mechanisms to tackle
counterfeit seeds or ensure transparency. The

Act also lacked the architecture to encourage
research-led growth—there were no provisions
for R&D incentivisation, no PLI-type thinking,
and no clarity on integrating public research with
private innovation. Variety testing and registration
remained slow and non-uniform, often delaying

Werld

the introduction of high-performing hybrids
that farmers urgently needed. In short, the 1966
framework was too static for a sector that

had become dynamic, competitive, and
science-driven.

What makes the new draft Seed Bill progressive
and win-win for farmers, seed industry and
Economy
To realize the vision of Viksit Bharat, Indian
Agriculture sector also needs to keep pace with
growing GDP of country. Currently agriculture
contributes nearly $ 450 billion in national
GDP, this figure must grow 4-5 times to $ 2
trillion within next 10-15 years. Seed is the
carrier of technology to enhance productivity
and climate resilience. The new draft Seed
Bill recognises the realities of today’s seed
ecosystem and enhanced R&D investments for
innovation. It acknowledges that India is now
home to vibrant seed industry and that the
regulatory framework must promote innovation
rather than limit it. One of the most forward-
looking features is the move towards “One
Nation—One Licence,” which has long been a
collective industry request. A unified licensing
structure will reduce transaction costs,
eliminate duplication, and ease multi-state
operations—ultimately enabling faster delivery
of quality seeds to farmers. The Bill also signals
a shift towards digital-first governance, with
the introduction of QR-based traceability
and digital registration systems that enhance
transparency, help tackle counterfeit seed
markets, and reinforce farmer confidence.
Equally important is the inclusion of Value
for Cultivation and Use (VCU) testing based on
scientific and performance-driven parameters.
This allows for quicker introductions of varieties
that demonstrate clear benefits and encourages
companies to invest more strongly in cutting-edge
R&D. The decriminalisation of minor offences
is another step that reflects modern regulatory
thinking: seed innovation must not be stifled
by punitive compliance but supported through
structured reforms that maintain accountability
while enabling ease of doing business.



The need for coherence between the Seed Bill
and PPVFRA

As progressive as the new draft is, there remain
areas that require clarity and deeper deliberation.
Foremost among them is alignment with the
Protection of Plant Varieties and Farmers’

Rights Act (PPVFRA). PPVFRA focuses on
protecting intellectual property, while the Seed
Bill governs seed quality, registration, and
market regulation. Today, these two frameworks
occasionally overlap, creating dual compliance
burdens and uncertainty, particularly around
extant varieties, farmers’ rights, and breeders’
rights. The industry has long advocated for a
harmonised, single-window digital platform that
integrates the two systems, reduces redundancies,
and provides transparent guidance to breeders.
At the same time, the alignment must uphold
farmers’ long-standing rights to save, use,
exchange, and sow seeds—core principles that
India pioneered globally. A well-defined interface
between the Seed Bill and PPVFRA is not merely
administrative housekeeping; it is essential for
creating a regulatory ecosystem that supports
innovation while protecting farmers’ interests.

Strengthening seed quality assurance and
certification

Seed quality lies at the heart of farmer trust,

and the new draft attempts to modernise how
seed testing and certification are carried out.
Recognition of private seed testing labs is a
needed step, helping reduce turnaround time,
increase capacity, and ensure that farmers are
not kept waiting for quality seed. However, clear
frameworks are needed for lab accreditation,
monitoring, and accountability so that private
participation does not dilute scientific rigour.
The Bill also strengthens inspection systems
and seed standards, but these must operate with
transparency and balance. Excessive discretionary
powers without guidelines can create operational
hurdles; therefore, structured, time-bound, and
consultative protocols will be critical to make
enforcement fair and efficient. The aim must be
to build a robust quality ecosystem that protects
farmers while enabling the seed industry to
operate with predictability and professionalism.

A constructive agenda for the rules stage

As the Bill moves towards detailed rule-making,
the industry will engage constructively with a
clear wish list. The foremost expectation is that
“One Nation—One Licence” should function
without hidden state-level duplications so

that genuine ease of doing business is realised.

Time-bound approvals and deemed approvals
for licensing, registration, and lab accreditation
will ensure operational certainty. A unified
digital portal for licensing, registration, and even
farmer grievance redress can make India’s seed
regulatory system one of the most advanced
globally. Clear alignment protocols across the
Seed Bill, PPVERA, and biodiversity legislation
will help establish a coherent legal environment
for innovation. The government can also explore
linking R&D incentives to the rollout of the Seed
Bill, encouraging companies to expand research
pipelines for climate-resilient, nutrition-rich,
and export-ready varieties. Finally, a mechanism
for periodic review of the Act will ensure that
regulation keeps pace with scientific advancements
and future industry needs.

How the Bill impacts India’s farmers and the
broader ecosystem
At its core, any seed law should serve the farmer,
and the new draft Seed Bill has the potential to
significantly improve farmer outcomes. Faster
approvals, stronger traceability, and higher quality
assurance mean that farmers gain reliable, better-
performing seeds that enhance yields, reduce
input costs, and improve resilience to climate
stress. QR authentication will help farmers verify
the genuineness of seed packets, reducing losses
caused by counterfeit markets. A modernised
regulatory framework will also expand India’s seed
export potential, enabling Indian companies to
supply globally competitive hybrids to emerging
markets. Small and medium enterprises will
benefit from simplified licensing and national-level
operations, although they may require transitional
support to adjust to new digital systems. FPOs
and rural entrepreneurs will find more structured
pathways into seed production and distribution,
helping diversify income streams. Startups
working in biotechnology, genetics, and seed
e-commerce will operate in a more predictable and
innovation-friendly environment.

Ultimately, the real beneficiaries will be
India’s farmers and the nation’s food system.
A progressive seed law will help India become
not only food and nutrition secure but also
a global hub for seed exports, agricultural
technology, and climate-smart innovation.
By modernising regulations after nearly sixty
years, the government has taken a bold step
towards shaping an agricultural ecosystem that is
competitive, research-oriented, and aligned with
the vision of a Viksit Bharat. The Seed Bill 2025
is not the end of the journey—but it is a strong,
forward-looking beginning. B
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To stay uniquely pro-farmer in times when IP maximalist forces dominate will
be the true test of this amendment process

Shalini Bhutani

An independent law and
policy analyst. She has
been tracking IP rules in
agriculture since the WTO
came into force in 1995

amend its intellectual property (IP)

law on agricultural and horticultural
crop varieties, plant breeding and farmers’
rights - the Protection of Plant Varieties
and Farmers’ Rights Act (PPV&FR) Act.
The Act was originally legislated by the
Indian Parliament on 30 October 2001
in compliance with the World Trade
Organisation (WTO). The law came into
force in two phases, with a first set of
sections applicable from 11 November 2005
and the second set of remaining provisions
operational from 19 October 2006.

The key justification given for the
proposed amendments is that after twenty
years of the law in force, the difficulties
in implementation need to be addressed.
Officials also explain the need for clarity on
some of the legal provisions. The law has

India has commenced a process to

previously been amended only once in 2021.

The head office of the PPV&FR
Authority was established at New Delhi
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in 2005. It has since set up five regional
offices operating in Guwahati, Palampur,
Pune, Ranchi and Shivamogga. The
Authority grants IP on 206 categories

of new and extant plant varieties. An
application for registration of IP once
approved is granted a plant variety
certificate (PVC). ‘Registration’ under the
PPV&FR Act confers exclusive rights on

a plant breeder to produce, sell, market,
distribute, import or export the variety for
a period of 15 years for crops and 18 years
for trees/vines.

The Authority has set up a committee
to ‘examine the Act and Rules to suggest
amendments’ The said committee was
approved at the 39th meeting of the
Authority held on 3 December 2024.

The twelve-member committee is

chaired by the retired Secretary of the
Department of Agricultural Research

and Education (DARE) of the Union
Ministry of Agriculture and Farmers’
Welfare (MoA&FW) also the former
Director General, ICAR Dr R S Paroda. It
represents a wide cross-section of interest
groups, including the seed industry.

Stakeholder consultations have been
held in hybrid mode through end October
2025 with representatives from the seed
industry, public sector and farmers groups
at the Plant Authority Bhawan at New
Delhi. Based on the feedback received
from the consultations, the committee
will make suggestions for amendments to
MoA&FW.

When the law was first passed it was
presented as India’s unique answer to
a world being acculturated to WTO
norms of IP in agriculture where farmers’
innovation was neither recognised nor
recompensed. The uniqueness of India’s
IP law is that it recognises farmers too



as breeders, providing the option for IP
on their varieties too. The efforts of the
Authority have been to get more farmers
to register and bring their varieties into
the IP regime. Many farmers opposed

to the very idea of exclusive property
rights on plants have stayed away from
such IP registration. Some instead seek
institutional support through a non-IP
approach, sans having to register for
PVCs. Some argue that varieties held and
used as a common biocultural heritage
ought not to be attributable to a singular
farmer’s innovation as a claim for IP.

As per information on the PPV&FR
Authority web site, 10,018 PVCs have
been granted as of 31 October 2025.
Out of these 5,038 have been granted to
farmers’ varieties (FVs). The Authority
highlights the fact that IP granted on
FVs are little over 50 per cent of all IP
registrations so far.

Yet, two qualitative facts must be borne
in mind. Firstly, these FVs are registered
under the ‘extant’ (or existing) category
and not under the ‘new’ category. If on-
farm R&D and variety development by
farmer breeders is not systematically
supported, after all existing FVs in the
country have been registered, a decline in
registration of FVs can be foreseen.

Secondly, those farmers with a PVC
have little institutional support from the
national agricultural system and public
sector institutes for the mainstreaming
of their local crop varieties. Mere IP-
protection does not automatically make
their varieties available in the seed market.
That requires including them in the state

variety release committees, organising their

multiplication, packaging, labelling and
marketing. As India seeks both nutritional
security and climate resilience for its agri
food systems, support for FVs will become
even more important.

Meanwhile, the formal seed industry
remains the dominant supplier of IP-
protected varieties. The pro-IP seed
industry represented by the Federation
of Seed Industry of India and their sub-
licensees — the National Seed Association
of India, have been repeatedly asking for
pro-industry amendments of the law,
including a ‘One Nation One License’
regulatory regime. This for ease of doing
agribusiness, converging the different legal
requirements under three laws, namely
the PPV&FR Act, the Seed Act and the
Biological Diversity Act.

To stay uniquely pro-farmer in times

when IP maximalist forces dominate will be

the true test of this amendment process. B
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How India's scientists are opening a new chapter in crop improvement

Kutubuddin Molla

Senior Scientist,

Crop Improvement Division
ICAR-National Rice
Research Institute (NRRI),
Cuttack.

Cas9

or decades, farmers have wanted
Fseeds that can grow better with

fewer inputs—less fertilizer, fewer
pesticides, and less water—vyet give
higher and more stable yields. Scientists
across the world have been trying to
create such “future-ready” crops using
different breeding and biotechnology
tools. Among these, genome editing has
become one of the most powerful and
precise ways to improve crops.

How DNA changes shape the crops we
grow
DNA is the instruction book within
every cell. Over centuries, tiny natural
changes in the DNA of plants, known as
mutations, led to useful traits like bigger
seeds, better taste, or more resistance
to pests. Early farmers saved seeds from
plants with these helpful changes in
DNA, slowly shaping the food crops we
rely on today. When they selected certain
plants to reproduce, they were choosing
specific DNA traits to pass on to the next
generation.

With growing knowledge, farmers
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and breeders began intentionally cross-
breeding two different plant varieties,
each carrying useful traits, to speed up
crop improvement. For example, one
type of rice might grow well in drought,
while another gives high yield. By
crossing them, breeders hope to create
a new plant that has both qualities —
drought tolerance and high yield. Cross-
breeding is like mixing and matching
different sets of DNA from two parent
plants to get a better version.

In the mid-20th century, scientists
began using mutation breeding—
exposing seeds to radiation or chemicals
to create random DNA changes—and
selecting the rare beneficial mutants.
This technique has since produced
over 3,000 improved crop varieties
worldwide.

Next came genetic modification
(GM), which allows scientists to insert
a specific gene from one organism
into a plant to add useful traits such as
pest resistance, herbicide tolerance, or
improved nutrition. For example, Bt
cotton—India’s only commercialized GM
crop—produces a natural insecticide
that protects it from damaging insects.
GM technology makes it possible to
transfer beneficial genes from virtually
any organism into a crop to achieve the
desired trait.

Genome editing is the most advanced
addition to the breeders’ toolbox.
CRISPR-Cas, a Nobel Prize—winning
technology, works like a pair of
molecular scissors to cut and modify
plant DNA. Once the desired change is
made in DNA, the CRISPR scissors are
no longer needed and can be removed
through segregation, leaving behind
plants with only a tiny, precise edit and
no foreign genes. However, CRISPR
tools like Cas9 and Cas12a are quite
large, which makes it difficult to deliver



them into plant cells. Since these tools
are patented abroad, Indian scientists
often face restrictions in using them
for commercial applications. Now, an
exciting discovery from India may help
overcome this limitation and open new
doors for crop improvement.
Researchers at the ICAR-Central
Rice Research Institute (CRRI), Cuttack,
have successfully adapted a tiny protein
called TnpB for targeted genome editing
in plants. A patent has recently been
granted for this technology, titled
“Systems and Methods for Targeted
Genome Editing in Plants” This is a
major achievement for Indian agricultural
research and signals the arrival of a new
chapter in gene-editing innovation.

What is TnpB and why is it important for
Indian farmers?

TnpB is a miniature alternative to Cas9
To understand TnpB, imagine a pair of
scissors. Traditional genome-editing
tools like Cas9 are powerful, but they are
like using large garden shears to cut a
tiny thread—they work, yet their big size
makes them harder to handle.

TnpB, in contrast, is like a small,
lightweight pair of scissors. While Cas9
has around 1300 amino acids, TnpB
has only about 400—roughly one-third
the size. This compactness makes it
much easier to deliver into plant cells,
especially through viral vectors or simple
transformation methods. Smaller tools
often enable more efficient editing,
higher success rates, and lower overall
costs.

ICAR has been granted a patent on
TnpB

TnpB proteins naturally occur alongside
transposons, which is why they are
called transposon-associated protein B
(TnpB). But until recently, no one had
successfully adapted TnpB as a genome-
editing tool for plants.

That is where our group at ICAR-
Central Rice Research Institute stepped
in.

We established a complete TnpB-
based genome-editing system capable
of accurately editing plant DNA. We
tested this tool in rice (a monocot) and
Arabidopsis (a dicot) across multiple
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genes, and even demonstrated that
TnpB can edit more than one gene at the
same time. Our findings were published
in the internationally reputed Plant
Biotechnology Journal.

Because of the novelty and usefulness
of this work, the Indian Patent Office has
granted a full patent for the system. With
this intellectual property held in India,
Indian researchers will have easy access
to this tool for advancing genome editing
and crop improvement.

India taking the lead in Next-Generation
genome editing

For years, most genome-editing
innovations came from Europe, the USA,
and China. The TnpB work from ICAR-
CRRI puts Indian science on the global
map. The development positions India at
the forefront of next-generation genome
editing.

The Road Ahead

The CRRI team is now working to
refine the tool further, expand its use

to other crops and develop a suite of
next-generation gene-editing platforms.
This discovery can help develop better
crop varieties much faster, with stress
tolerance and lower fertilizer needs,
making farming more affordable and
resilient. B3
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Researchers at
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Rice Research
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A Transformative Technology Poised to Redefine India's Crop Improvement Future

Satendra Kumar

Mangrauthia
LR R LR

Principal Scientist, ICAR-
Indian Institute of Rice
Research, Hyderabad

enome editing is transforming
G modern crop improvement by

enabling precise, targeted changes
in plant DNA—without introducing
foreign genes. Unlike older mutation-
breeding methods that relied on random
chemical or radiation-induced changes,
tools like CRISPR/Cas allow scientists to
mimic natural mutations with accuracy
and speed. With India exempting SDN1
and SDN2 genome-edited plants from
strict biosafety regulations, research
institutions have begun advancing high-
yielding, climate-resilient and quality-
enhanced varieties at an unprecedented
pace. Breakthroughs such as DRR Dhan
100 and Pusa DST1 show how genome
editing can boost productivity, strengthen
resilience and accelerate breeding
timelines, offering immense promise for
Indian agriculture.

What is genome editing and how is it done?
As the name suggests, it is a breeding
tool to make targeted and precise editing
(mutations) in any genome (DNA). This is
a refined and improved version of earlier
practiced mutation breeding, primarily
done through chemicals or radiations,
wherein DNA of plants or animals was
randomly edited or mutated. Therefore,
genome editing is a precise mutation tool.
Genome editing is achieved by various
tools, the most prominent and widely
practiced is CRISPR/Cas. The CRISPR/
Cas has two major components- guide
RNA (to specify the site of DNA where
editing to be done) and Cas protein
(to make necessary cutting and joining
of DNA with the help of the inherent
DNA repair system of plants). Both of
these components are transformed into
plant cells by routinely followed genetic
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transformation methods. After entering
the plant cell, both these components
make necessary target edits in the

DNA. After the edits/mutations are
confirmed at the target locus of DNA,
researchers remove all these external
components following a simple genetic
process called segregation. The plants
with clean background which have only
targeted mutations but do not have
transgene (guide RNA, Cas gene etc.) are
selected and advanced for performance
analysis. Therefore, although initial
steps of genome- edited plants mimic
transgenic processes, the end product is
transgene free. Hence, it should be noted
that genome edited plants are not GM
(genetically modified) crops.

Whether genome edited plants are IP
protected and will they cost more to
farmers?

None of the genome edited plants are IP
protected. As per Indian Patent law, the
plants can’t be patented. Only the tool
CRISPR/Cas is IP protected. Therefore, a
researcher/research organization needs

to acquire a license of CRISPR/Cas for its
commercial application. The genome-edited
plant or variety is considered as the sole IP
of the individual/organization who develops
it. Therefore, the developer has complete
sovereignty over these plants/seeds. The
license fee for commercial usage of CRISPR/
Cas varies case to case. In most cases of
non-profit usage, the IP holder of CRISPR/
Cas considers free licensing. In either way,
the cost of CRISPR/Cas licensing does not
have any implication on seed cost sold to
farmers. The genome edited plant varieties
are like any other inbred varieties; therefore,
farmers can preserve seeds, and use them
year after year for several cycles. Farmers



will not be dependent on seed companies
for availability of seeds.

Who regulates and ascertains that genome
edited plants are transgene free?

In India, the Ministry of Environment,
Forest, and Climate Change has exempted
genome edited plants (SDN1 and SDN2)
from strict biosafety regulations by a
Memorandum dated March 2022. Here,
the developer needs to submit the

data and report to Institute Biosafety
Committee (IBSC) and Review Committee
on Genetic Manipulation (RCGM) as

per the Standard Operating Procedures
(SOPs) of Department of Biotechnology,
Ministry of Science and Technology,
Government of India. These SOPs
defined the necessary data to ascertain
absence of transgene and establishment
of homozygosity of mutations in genome
edited plants. When both IBSC and
RCGM are fully satisfied with the
submitted data by the developer, they
issue an exemption notice/certificate to
that particular genome-edited plant.

Are there other countries where genome
edited plants are exempted from strict
biosafety regulations?

In addition to India, approximately 40 other
countries including USA, China, Australia,
Japan, Brazil, Philippines, Bangladesh etc.
have exempted genome edited plants.

Is there any mechanism to distinguish
genome edited plants?

There is no mechanism or diagnosis method
by which one can differentiate genome
edited plants from the plant mutated/bred
through other means. Therefore, even if
some countries export genome edited plant
products in future, we will not be able to
stop it in the absence of any diagnostic
method. Genome edited plants at molecular
level are very similar to plants obtained
through natural or induced mutations.

Do these genome edited plants have any
health hazard or danger to biodiversity?
As stated above, genome editing is exactly
similar to mutation breeding which has
been practiced for more than 150 years and
~4000 different plant varieties have been
developed and cultivated. There have been
no reports of health hazards or danger to

biodiversity due to mutation breeding. On
the contrary, genome editing has been proven
an important tool to preserve biodiversity by
precisely improving the agronomic traits of
landraces and wild relatives of crops.

Whether genome edited breeding lines are
treated differently for varietal release?
After exemption by IBSC and RCGM,
genome edited plants are treated the same
as breeding lines derived from other plant
breeding methods. These plants undergo
rigorous field evaluation under AICRP (All
India Coordinated Research Project) to
evaluate their field performance, adaptation
zones, and trait verification (tolerance to
biotic abiotic stresses etc.) Further, all the
existing regulations and acts such as Seed Act
1966 and Protection of Plant Varieties and
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Farmers' Rights Act (PPVFRA) 2001 imply
on genome edited plants.

Whether genome edited plant varieties
will fetch lower prices?

As stated above, the genome edited plants
are very similar to varieties developed
through mutation, and there is no
mechanism to distinguish them, there is
certainly no question of fetching lower
price.

Whether genome edited plant varieties
need special care or growth conditions?
The genome edited plant varieties do not
require any special care. The water, fertilizer,
and other resources are mostly the same like
any other crop variety. On the contrary, if
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the genome edited plant has been improved
for a specific trait that helps growing plants
in less water or fertilizer, these plants can be
grown in less farm resources.

Where does India stand in genome edited
application in agriculture?
India has done exceedingly well in
application of genome editing in the field
of agriculture. It emerged as the world's
first country to develop two rice varieties
by genome editing namely- DRR Dhan 100
(KAMALA) and Pusa rice DST1. The DRR
Dhan 100 has been developed from a very
popular mega rice variety Samba Mahsuri
which has fine grain and premium
cooking and eating quality. By mutating a
gene cytokinin oxidase through CRISPR/
Cas, the researchers at Indian Institute
of Rice Research (IIRR) Hyderabad have
increased the level of plant hormone
cytokinin in rice, which helps enhancing
grain yield by 19%, stronger culm (lodging
resistance), early maturity (in most of
Samba Mahsuri adapted zones), and
complete panicle emergence in DRR Dhan
100 compared to parent variety Samba
Mabhsuri. Most importantly, the DRR
Dhan 100 retains the original grain quality
of Samba Mahsuri. It should be noted that
natural mutations in cytokinin oxidase
gene are already present and published
in some of the high yielding Japanese
and Chinese rice varieties. Additionally,
it is well known that external spray of
cytokinin phytohormone helps improve
rice growth and yield, although it is an
expensive method. Therefore, researchers
at IIRR mimicked and improved those
natural mutations present in high yielding
rice varieties.

Similarly, Pusa rice DST1 has been
developed from a very popular and
mega rice cultivar MTU1010. Here, the
researchers at Indian Agricultural Research
Institute (IARI) New Delhi mutated a gene
known as Drought and Salt Tolerance
1 (DST1) by CRISPR/Cas. The natural
mutation in this gene is known to impart
drought and salt tolerance in plants. The
rice varieties with natural mutations
in DST1 are already being grown and
cultivated in drought and salt prone regions
in other countries. Therefore, researchers at
IARI mimicked those natural mutations in



DST1 gene of MTU1010 to make it drought
and salt tolerant. Under normal soil and
growth conditions, the grain yield of Pusa
rice DST1 is equivalent to MTU1010. But,
under alkaline, inland salinity, and coastal
salinity conditions, Pusa rice DST1 showed
14.66, 9.66, and 30.36% yield superiority
over MTU1010 in the adaptation zone of
parent variety MTU1010.

Both, DRR Dhan 100 (KAMALA) and
Pusa rice DST1 have been developed and
evaluated as per the existing rules and
regulations. These two varieties were
exempted by biosafety regulatory bodies
in May 2023 after examining the complete
data and report submitted to IBSC and
RCGM. The IBSC and RCGM ascertained
that DRR Dhan 100 (KAMALA) and Pusa
rice DST1 do no have any foreign gene
and the mutation in target gene (cytokinin
oxidase in case of KAMALA and DST1 in
case of Pusa rice DST1) is homozygous.
After the exemption, both of these two-
genome edited mutant lines (KAMALA
and Pusa rice DST1) were entered for
field evaluation under AICRPR (All India
Coordinated Research Project on Rice).
The two years of standard multi-location
field evaluation recommended for near
isogenic and genome edited lines was
strictly followed. It should be noted that
breeding lines evaluated under AICRPR are
blind coded, therefore, their identity is not
known by the researchers evaluating these
lines at different centres. After establishing
the superior performance of DRR Dhan
100 (KAMALA) and Pusa rice DST1 over
their respective parent varieties, both of
these genome-edited lines were identified
as a variety by the Varietal Identification
Committee in May 2025.

In addition to these two rice varieties,
three other genome edited lines of rice,
developed for high grain yield and aroma,
are being field evaluated under AICRPR.
Also, mustard with low glucosinolate
content has been developed by NIPGR
New Delhi by genome editing. It has
been done to improve the oil quality of
mustard, similar to canola. The genome-
edited line of mustard is in the final year
of AICRP field testing. Additionally, more
than 25 different institutes/laboratories
are working on trait improvement of
oilseed, pulses, cereals, millets, and
horticulture crops. Also, Indian scientists

at IGIB New Delhi and CRRI Cuttack have
developed indigenous genome editing
tools which can be applied in near future
to accelerate the delivery of genome
edited crops with improved traits.

What promises it holds to Indian
agriculture?

By enhancing the productivity of staple
crops such as rice and wheat, India

can strategically reduce the cultivated
area under these crops without
compromising total grain output-an
essential requirement for ensuring food
security for more than 1.46 billion people.
The land thus saved can be effectively
diversified towards pulses and oilseeds.
Strengthening the production of these
crops is critical for achieving true
Atmanirbharta in agriculture. Advanced
genome editing offers a powerful avenue
to boost the productivity of pulses and
oilseeds by creating superior alleles for
key agronomic traits, thereby accelerating
genetic gains in these traditionally low-
yield crops. Genome editing can also

be used to develop pest and disease
resistance and climate resilience in
popular elite crop varieties, therefore,
reducing the burden of pesticides,

and helping the environment. Most
importantly, genome editing can provide
quick solutions to agriculture problems.
For example, in rice it takes 8-10 years for
trait improvement in a variety by existing
breeding methods, but genome editing
can help develop those improved varieties
in 3-4 years. Hence, it helps address
agriculture problems not only precisely
and efficiently, but timely too.

Every technology needs time to evolve
and reach its full potential. What truly
matters is our commitment to keep
working, refining, and improving. With
sustained effort and a positive mindset,
excellence becomes inevitable. Genome
editing too, like any other breeding tool,
will prove it high worth in years to come,
provided we support and give the right
push at this juncture. The handholding
and positive mindset for one of the most
promising breeding technologies will not
only motivate young researchers of this
country but also will emerge as a significant
industry to provide employment to biology
and agriculture graduates. &

7

Genome editing
is exactly similar
to mutation
breeding which
has been
practiced for
more than 150
years and 4000
different plant
varieties have
been developed
and cultivated.
There have been
no reports of
health hazards
or danger to
biodiversity

due to mutation
breeding.

w r|d§ December 2025 - January 2026 21



Farmer Income Trails
Growth in Agricultural Qutput

GVA Data Shows Agriculture Slipping Into Deflation as Other Sectors Surge

Harvir Singh

hanks to a better monsoon
Tand the hard work of farmers,
agriculture and allied sectors

achieved a growth rate of 3.5 percent
in the second quarter of the current
financial year (2025-26), but income
growth lagged behind. This has
occurred for two consecutive quarters
in which the value of agricultural
and allied sector production did not
increase in proportion to output
growth. Other sectors of the economy,
such as manufacturing, real estate, and
financial services, experienced higher
GVA growth rates than GDP in both
the first and second quarters.

The GDP and GVA data released
by the Central Statistics Office (CSO)
on November 28th clarify this picture.
They also clearly show that the terms
of trade are unfavorable for agriculture
and allied sectors. Overall GDP is
projected to grow at 8.2 percent and
GVA at 8.1 percent in the 2nd quarter.

This year saw a better monsoon.
Although excessive rainfall and flooding
damaged crops in many areas, better
rainfall led to increased crop acreage
and production during the Kharif
season. Consequently, GDP growth for
agriculture and allied sectors rose by 3.5
percent, although this was slightly lower
than the 3.7 percent in the first quarter.

But the story is different. The first
and second quarters of the current year
have both seen lower growth rates of
GVA in agriculture and allied sectors
at current prices compared to constant
prices (2011-12). GVA for agriculture
and allied sectors at constant prices

Phota: Rural word

grew by 3.7 percent and 3.5 percent,
respectively, in the first two quarters.
However, GVA at current prices in
the first quarter was 3.2 percent, and
in the second quarter, it fell to only
1.8 percent. This means that farmers'
income has not increased in proportion
to their production. It also means that
due to falling prices, the agricultural
sector has been in a deflationary state
for two quarters.

If we look at other sectors of the
economy, the situation is the opposite.
The manufacturing sector grew at 7.7
percent at constant prices in the first
quarter, while its growth rate at current
prices in the same quarter was 10.10
percent. Similarly, GVA at constant
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prices in the second quarter was 9.1
percent, while at current prices it was
11.7 percent. In the tertiary sector, the
GVA growth rate at current prices was
higher than at constant prices in both
quarters. For real estate and financial
services, the figures were 9.5 percent
and 11 percent in the first quarter, and
10.2 percent and 11.5 percent in the
second quarter.

These figures largely illuminate
the weak position of the agricultural
sector. Agriculture and allied sectors
contribute 14 percent to GDP, a share
comparable to manufacturing. The
service sector contributes the most
to economic growth. According to
the Periodic Labour Force Survey,



Quarterly Growth in GVA at Constant Prices

2024-25

2020-26

Agriculture, Livestock, 1.5 4] 3.7 35
Forestry & Fishing

Mining & Quarrying 6.6 -0.4 -3.1 -0.04
Manufacturing 1.6 2.2 1.1 A
Electricity, Gas, Other Utility 10.2 3.0 0.5 4.4
Construction 10.1 8.4 1.6 1.2
Trade, Hotels, Transport, Comm | 5.4 6.1 8.6 1.4
Financial & Real Estate 6.6 1.2 95 10.2
Public Administration, Defence 9.0 8.9 9.8 9.7

(Growth in %, Source: Ministry of Statistics & Programme Implementation)

Quarterly Growth in GVA at Current Prices

Sector | 202425 | 202528

Agriculture, Livestock, 7.5 7.6 3.2 1.8

Forestry & Fishing

Mining & Quarrying 1.8 -1.7 -10.1 -4.3
Manufacturing 8.4 3.4 10.1 1.7
Electricity, Gas, Other Utility 7. 2.4 2.1 3.7

Construction .1 8.0 7.1 6.9
Trade, Hotels, Transport, Comm | 7.7 8.6 9.4 6.8
Financial & Real Estate 9.7 9.8 1.0 1.5
Public Administration, Defence | 13.6 12.9 13.8 13.2

(Growth in %, Source: Ministry of Statistics & Programme Implementation)

46 percent of the country's working
population depends on agriculture.
Therefore, low income growth in this

on the crop production front is not
much better. This is reflected in the
first advance estimates of Kharif season

sector is not a sign of a strong economy.
However, some of the country's leading
economists believe that in the next few
years, more than half of the income of
agriculture-dependent households will
come from non-agricultural activities.
According to a NABARD survey, this
share is steadily increasing.

Despite the 3.5 percent growth
rate of agriculture and allied sectors
in the second quarter, the situation

production, released a day before the
GDP figures. Union Agriculture and
Farmers Welfare Minister Shivraj
Singh Chouhan also said in a statement
that crops in many areas have been
affected by excessive rainfall and
natural disasters. His statement could
also indicate that these figures may
be revised downward in the second
preliminary estimate.

According to the first advance

estimates, rice production in the
Kharif season (2025-26) is projected
to increase from 1227.72 lakh tonnes
last year to 1245.04 lakh tonnes. Maize
production has also seen a significant
increase, with this year's Kharif
production estimated to rise from
248 lakh tonnes last year to 283.03
lakh tonnes. However, other crops,
except these two, have either declined
or shown only marginal increases.
For example, pulse production has
declined from 77.33 lakh tonnes last
year to 74.13 lakh tonnes. Similarly,
oilseed production has fallen from
280.23 lakh tonnes to 275.63 lakh
tonnes this year. Production of
soybean, the second major Kharif
oilseed crop, has fallen by nearly 10
lakh tonnes and is estimated at 142.66
lakh tonnes, down from last year's
152.68 lakh tonnes. Significantly,

we are dependent on imports for
edible oils and pulses, while domestic
production is declining and farmers
are not even receiving the minimum
support price (MSP).

Production of cotton, the main
commercial Kharif crop, is estimated
to decline from last year's 297.24 lakh
bales to 292.15 lakh bales. Reports have
emerged from most cotton-producing
regions of the country that cotton
farmers are selling their produce at
prices approximately Rs 1,000 per
quintal below the MSP. The government
has allowed duty-free imports of cotton
until December 2025.

These figures confirm a moderate
increase in agricultural GDP, but the
overall situation is not encouraging.
The decline in crop prices is directly
affecting GVA. The government and
the Reserve Bank are succeeding in
controlling inflation as food prices
continue to fall, but the GVA figures
clearly show the direct impact this is
having on farmers' incomes. These
figures also indicate a difficult period
for the agricultural sector, as in the
current Kharif marketing season,
farmers are not even receiving
MSP for most crops. This means
the agricultural sector is facing a
structural crisis, which will directly
affect the rural economy. &
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Steady decline in the milk
production growth over the
past four years

Ajeet Singh

benchmark in milk production. The

Department of Animal Husbandry
and Dairying’s recently released Basic
Animal Husbandry Statistics (BAHS)
2025 estimates the country’s milk
output at 248 million tonnes in 2024—
25. While production continues to rise
every year, what worries experts is the
steady decline in the growth rate over
the past four years.

A decade-long view shows the trend
clearly: milk production grew 6.62% in
2017-18, slowed to 5.81% in 2020-21,
and has continued to fall annually since
then. This slowdown raises critical
questions about the future of the non-
crop agricultural sector - a segment that
has been essential for boosting farmer
incomes.

Despite the deceleration, India
remains the world’s largest milk
producer, contributing roughly one-
quarter of global output. The United
States follows with a 10% share, while
Pakistan (7%), China (5%) and Brazil
(4%) trail behind. India also ranks
second in egg production and fourth in
meat production.

Per capita milk availability is
projected to rise to 485 grams per
day, far above the global average of
329 grams.

India has once again set a new
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According to BAHS 2025, milk
production is expected to reach 247.8
million tonnes in 2024-25, up 3.58%
from 239.3 million tonnes in 2023-24.
Per capita milk availability has surged
from 319 g/day in 2014-15 to 485 g/
day now. These figures are based on an
Integrated Sample Survey conducted
between March 2024 and February
2025.

Five states account for more than
54% of India’s milk output: Uttar
Pradesh (15.66%), Rajasthan (14.82%),
Madhya Pradesh (9.12%), Gujarat
(7.78%), and Maharashtra (6.71%).
Production grew by 4.97% in exotic/
crossbred cattle, 3.51% in indigenous
cattle, and 2.45% in buffaloes.

Egg Production: Growth Also Slowing
Egg output is projected at 149.1 billion
in 202425, reflecting 4.44% growth,
higher than last year’s 3.18% but still
among the weakest growth rates in a
decade. In 2019-20, egg production

Milk Production (crore ton)

" Egg Production (billions nos.)
1 Per Capita Egg (eggs/year)

Declining Growth Since 2020-21

6.62% 6.47%

5.69% 5.81%

5.77%

3.83% 378% 3.58%

2017-18 | 2018-19 |2019-20 | 2020-21 | 202122 | 2022-23 |2023-24 | 2024-25

Major Livestock Products

200320 202025 |Gt

2393 2479 3.58

| Per Capita Milk (gram/day) | 471 485 297

142.77 1491 444
103 106 291

Meat Production (crore ton) | 1.02 1.05 246
Per Capita Meat (kg/year)
crore kg) 3.36 345 2.63

739 151 1.62

(Source: BAHS)

soared 10.19%, more than double the
current level.

Per capita egg availability continues
to rise—from 62 eggs/year in 201415
to 106 eggs/year in 2024—25. The top-
producing states are Andhra Pradesh
(18.37%), Tamil Nadu (15.63%),
Telangana (12.98%), West Bengal
(10.72%), and Karnataka (6.67%).

Commercial poultry accounts
for 125.9 billion eggs (84.49%), while
backyard poultry contributes 23.1
billion eggs (15.51%).

Meat Production: Tepid Increase
India’s total meat production is
estimated at 10.5 million tonnes in
2024-25, a 2.46% rise over the previous
year—one of the lowest growth rates
in ten years, second only to the 2.30%
rise recorded in 2020-21. Last year,
meat production grew 4.95%. Poultry
contributes 5.18 million tonnes, nearly
half of the total.

The top meat-producing states—

(Source: Annual Report 2024-25, DAHD)

West Bengal (12.46%), Uttar Pradesh
(12.20%), Maharashtra (11.57%), Andhra
Pradesh (10.84%), and Telangana
(10.49%)—together account for 57.55%
of national output.

Wool Production: Mild Recovery
India produced 34.5 million kg of
wool in 2024-25, growing 2.63%
over the previous year. Growth was
0.22% in 2023-24. The sector remains
highly concentrated, with Rajasthan
alone contributing 47.85%. Other
major producers include Jammu &
Kashmir (22.88%), Gujarat (6.22%),
Maharashtra (4.75%), and Himachal
Pradesh (4.30%), collectively
accounting for 85.98% of the country’s
wool output.

Livestock contributes over 30%
of India’s agricultural GVA and 5.5%
of the national GVA. Exports of
livestock products are projected to
rise to Rs 66,249 crore in 2024-25,
driven largely by bovine meat. The
broader agriculture, forestry and
fisheries sector contributed 17.8%
to national GVA in 2023-24. Most
notably, the livestock sector’s GVA
has risen 195% between 2014-15
and 2023-24—far outpacing crop
production.

According to the annual report
(2024-25) of the department, the
Gross Value Added (GVA) of the
livestock sector was about Rs
13,55,460 crores at current prices
during FY 2022-23. At constant prices
(2011-12), the GVA of Livestock
Sector is about Rs 6,90,268 crores. &
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Uttarakhand

A citizens' initiative supporting Malta-growing farmers

Sanijiv Kandwal from Dehradun

I Ittarakhand has long struggled
with outmigration, and since
the formation of the state

in 2000, nearly 1,700 villages have

become “ghost villages”- emptied

of residents. One key reason is the

collapse of economic activity in

the hill regions. To counter this,

Dhaad, a prominent socio-cultural

organisation, is working to strengthen

rural livelihoods through agriculture
and horticulture. Central to this effort
is the promotion of malta, a citrus
fruit that grows abundantly across

the mountains. Despite receiving no

government or institutional funding,

the organisation’s early outcomes are
inspiring.

Uttarakhand has a long tradition
of cultivating citrus fruits, with malta
being the most prominent. According
to the Horticulture Department, the
state produces an annual average
of 36,911.96 metric tonnes of citrus
fruits - among the highest of any fruit
category. Malta grows in almost every
village; many trees continue to bear

fruit even where families who planted
them have already migrated. Despite
its abundance, malta has never had

a reliable market structure, leaving
farmers without fair prices. Amar
Singh Bisht, a grower from Dwarikhal
in Pauri, says malta thrives naturally in
the mountain climate but lacks market
linkages. He believes the government
should procure malta the way it
supports apple growers.

Last season, the Uttarakhand
Horticulture Department declared
a support price of Rs 10 per kg for
C-grade malta, but an effective
procurement mechanism is still
missing. The minimum support
price for the current season is yet
to be announced. Deputy Director
of Horticulture, Yogendra Yadav,
explains that A- and B-grade malta
sells easily in the market, so the
government declares MSP only for
C-grade fruit. This year’s support
price is under finalisation.

To bridge this gap, Dhaad began
procuring malta directly from farmers
and supplying it to consumers
in Dehradun. Since 2023-24, the
organisation has run its annual winter
campaign, Malta Mahina. Through
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Demand Letter

its cooperative society, Dhaad buys
malta from hill farmers and brings it to
the urban market. In the first year, 15
quintals were purchased at Rs 30 per
kg and sold at Rs 50 per kg.

This year, A-grade malta is priced at
Rs 60 per kg and B-grade at Rs 50 per
kg. According to campaign coordinator
Harish Dobriyal, last year’s daily
demand of two quintals has already
risen to ten quintals. In the first week
alone, Dhaad supplied two tonnes of
malta. Mobile vans, home delivery and
student-run stalls are being used to
expand reach, while bulk purchases are
also being promoted.

Coordinator Devendra Negi notes
that while apple and kiwi cultivation
requires technical training, citrus and
stone fruits such as peach, plum and
apricot grow naturally in the hills.

Last season, Dhaad’s efforts generated
malta sales worth up to Rs 3 lakh,
providing many farmers with income
from the crop for the first time.

Dhaad has also expanded into
stone fruits, which ripen in May-June
during the peak pilgrimage and tourist
season. Farmers around Nainbagh
are increasingly adopting these crops,
finding ready buyers in Mussoorie.

To support this potential, Dhaad
established the Funchi Cooperative

in 2024 to market produce from the
Harela villages. Within just two years,
the cooperative’s turnover has reached
Rs 5 lakh.
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News Roundup

Important Agreement
Signed Between NGEL
and HAFED

o0 boost cooperative exports,
the Haryana State Cooperative
Supply and Marketing Federation
(HAFED) and the National
Cooperative Exports Limited
(NCEL) signed a significant
Memorandum of Understanding
(MoU) on November 26.
The agreement is being seen
as an important step toward
strengthening India’s cooperative-

Maidhya Pradesh Announces Only
Rs 10 Bonus on Wheat

Madhya Pradesh Chief Minister Mohan Yadav has
announced that wheat procurement in the upcoming
season will be done at Rs 2,600 per quintal—the same rate as
last year. The Union government has set the MSP for wheat for
the 2026-27 Rabi procurement season at Rs 2,585 per quintal,
meaning MP farmers will receive only Rs 15 per quintal as
bonus this year. Last year, the MSP was Rs 2,425, and the state
government had provided a hefty Rs 175 bonus. The BJP had
promised an MSP of Rs 2,700 during the Assembly elections,
but the government has now decided to give only Rs 15 bonus,
reportedly due to the state’s financial constraints.

Citing the burden of Rs 72,000 crore debt, the state
government had requested the Centre to allow centralised
procurement instead of decentralised procurement. CM Yadav
also wrote to Union Food Minister Pralhad Joshi on this issue.
The Centre has not taken a decision yet, but the Chief Minister
has assured that procurement will continue at the state level
and farmers will not suffer any loss.
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driven export framework.

The MoU was signed by HAFED
Managing Director Mukul Kumar and
NCEL Managing Director Unupom
Kausik. Speaking on the occasion,
Kausik said the agreement reflects
a partnership focused on farmer

empowerment, value addition and
collective progress. The collaboration
aims to strengthen market access

for Haryana’s produce, promote
value addition at the grassroots level,
and create export opportunities for
farmers.

This joint effort by HAFED and
NCEL is expected to help Haryana’s
cooperative sector gain a stronger
identity in global agri-exports.

By linking local producers to
international markets, the partnership
will help realise the cooperative
movement’s vision of “prosperity
through cooperation”

Mahindra Records Strong Tractor
Sales in November

Mahindra Group’s Farm Equipment Business
(FEB) recorded strong growth in both
domestic sales and exports in November 2025. The
company reported domestic sales of 42,273 tractors,
up from 31,746 units in November 2024—an
increase of 33%.

Total tractor sales (domestic + exports) stood
at 44,048 units, compared to 33,378 units last year.
Exports for the month were 1,775 units, reflecting
9% growth.

Veejay Nakra, President of Mahindra’s Farm
Equipment Business, said the 33% domestic growth
follows a robust 27% increase during the September—
October festive period. He added that record kharif
production, higher rabi sowing area, GST rate
reduction, and increased MSP have all boosted
farmer sentiment and improved cash flow, thereby
driving tractor and farm equipment demand.




Dr Chandrapal Singh Re-elected ICA-AP President

r Chandrapal Singh, Vice-Chairman of Krishak Bharati Cooperative
Limited (KRIBHCO), has been unanimously re-elected as President of
the International Cooperative Alliance—Asia Pacific (ICA-AP). The election
took place during the 17th ICA-AP Regional Assembly held on November 27,
2025, in Colombo, Sri Lanka. His re-election reflects strong confidence in his
leadership across the Asia-Pacific region.
Expressing gratitude, Dr Yadav said, “This renewed trust motivates me
to further strengthen regional unity and advance shared prosperity” He
dedicated the achievement to farmers, labourers, artisans, and cooperative
members working collectively to realise the region’s cooperative potential.
Indian leaders present at the assembly described his re-election as a
reaffirmation of India’s rising influence in global cooperatives. Born on
March 19, 1959, in a freedom fighter and farming family in Jalaun, Uttar
Pradesh, Dr Yadav holds M.Sc., B.Ed., LL.B., and Ph.D. degrees. He has
previously served as Chairperson of KRIBHCO and its subsidiaries, President
of NCUI, Vice-President of ICA-AP (2010-2021), Member of Lok Sabha
and Rajya Sabha, MLA, and board member of NCCF, NAFED and the
International Raiffeisen Union (Germany).

Record Fruit and
Vegetahle Production

India’s horticulture sector is
expanding rapidly and is expected
to record all-time high production
in 2024-25. According to the third
advance estimates released by

the Agriculture Ministry, total
horticulture area has increased to
294.88 lakh hectares—about 4 lakh
hectares more than last year. Total
horticulture output is projected to
rise from 354.8 million tons to 369
million tons.

Fruit production is estimated
to grow by 5.12% to 118.7 million
tons, driven by banana, mango,
watermelon, jackfruit, papaya,
and guava. Vegetable output is

ttar Pradesh and Uttarakhand have

increased the State Advised Price
(SAP) of sugarcane by Rs 30 for the
2025-26 crushing season. Uttarakhand
has fixed the price at Rs 405 per quintal
for early-maturing varieties and Rs 395
for general varieties.

Earlier, Uttar Pradesh had set the
SAP at Rs 400 for early varieties, Rs
390 for general varieties, and Rs 355
per quintal for unsuitable varieties.
Notably, neither state increased
sugarcane prices last year.

Uttarakhand will continue to offer
Rs 5 per quintal more than UP. Punjab
has fixed the highest sugarcane price
this season at Rs 416 per quintal,
followed by Haryana at Rs 415.

Over the past eight years, UP has
raised sugarcane prices by Rs 85 per
quintal.

projected to grow 4.09% to 215.6
million tons. Onion production
may see a record rise of 26.88%,
reaching 30.79 million tons. Potato
output is expected to increase to
58.1 million tons, while tomato
production is estimated at 19.46
million tons.

Production of aromatic and
medicinal plants is likely to rise to
781,000 tons, and spices output is
estimated at 12.503 million tons.
The government attributes the
overall growth to farmer efforts,
scientific advancements, and
farmer-centric policies.
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National

Consultation

A Turning Point for India’s
sugarcane Policy

At the national consultation on the sugarcane sector, the government
announced a dedicated ICAR team to address urgent needs in research and
policy, while experts and industry leaders mapped a five-year vision

crossroads, faced with longstanding

challenges but also unique
opportunities. At the forefront of
change, Union Agriculture Minister
Shivraj Singh Chouhan declared a
new, targeted research initiative within
the Indian Council of Agricultural
Research (ICAR), focused specifically
on sugarcane. This announcement,
made during a high-profile national
consultation organised by Rural Voice,
ICAR and the National Federation of
Cooperative Sugar Factories (NFCSE),
underscores a shift in policy towards
practical, problem-solving research for
the benefit of farmers and the industry.

Chouhan emphasised that the

India’s sugarcane sector stands at a

Ajeet Singh

sector’s issues are multi-layered:
popular sugarcane variety 0238
has boosted sugar content but is
dangerously vulnerable to red rot
disease and encourages monocropping,
which in turn increases risks from
pests and soil depletion. He advocated
parallel efforts to breed alternatives and
control emerging threats, with a focus
on production, mechanisation, sugar
recovery, cost reduction, and judicious
water use. The Minister acknowledged
genuine farmer grievances, especially
around delayed payments, and called
for reforms to make sugarcane a catalyst
for India’s agricultural future.

ICAR Director General Dr. MLL. Jat
further distilled the national agenda
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into four key research foci: pinpointing
priorities, addressing developmental
and industry-linked issues, and crafting
actionable policies. His diagnosis
highlighted unsustainable water

and fertilizer usage, vulnerability to
monocropping, and a pressing need for
cropping system diversification.

Voices from the Fields: Farmer Realities
The discussions at the national
consultation gave pride of place

to farmers’ voices, surfacing their
immediate concerns and practical
suggestions. Across states, progressive
growers expressed frustrations over
disease-prone varieties and insufficient
alternatives since CO-0238, persistent




labor shortages, and the growing
financial pressures from stagnant cane
prices and rising input costs.

Farmers urged the government and
research bodies to focus on developing
high-yield, disease-resistant varieties,
ensure quicker release and distribution
of seeds, and offer mechanisation
support tailored for smallholder plots.
They criticised inefficiencies in subsidy
usage, the lack of targeted grants, and
the persistent gap between research
claims and ground performance.

They highlighted the trench method
and intercropping - especially peanut
intercropping - as boosting yields and
resisting diseases.

Umesh Kumar from Uttar Pradesh
typified farmer anxieties: rising inflation
has made sugarcane cultivation less
viable, acreage has declined, and farm
incomes now often lag behind rural
employment schemes. Mechanisation,
particularly small harvesters, emerged
as a universal need.

Industry Perspectives: The Value
Chain Under Stress
Alongside farmers, industry leaders
spotlighted broader structural and
technological challenges. Deepak
Ballani of the ISMA stressed the
urgency of fast-tracking the release of
new varieties, utilising tissue culture,
and leveraging artificial intelligence (AI)
to increase sugar and ethanol yields.
He argued for establishing a National
Sugarcane Development Board to lead
innovation, reduce bureaucracy, and
directly link policy to ground realities.

Roshan Lal Tamak, CEO and ED
(Sugar Division) of DCM Shriram
Limited, pointed out the persistent
discrepancies between scientific
projections and field outcomes. He
advocated more participatory research,
faster variety release, and small
harvester development, especially
for the patchwork of small farms that
dominate Indian agriculture. He also
called for climate adaptation, urging
tissue culture and seed technology
projects to keep pace with changing
field conditions.

Atul Chaturvedi, Executive
Chairman, Renuka Sugars Limited, laid

out the economic picture: declining
operating days at sugar mills, lagging
ethanol prices despite higher cane
prices, and the need for policies that
actually support both farmers and
processors. He highlighted distortion
in ethanol procurement, with grain
ethanol fetching higher rates than cane
ethanol, and called for a recalibration
of national priorities: ethanol prices
must be raised, and policies should align
incentives across the value chain.

Research and Technology: Pathways
to Sustainability

Throughout the consultation, experts
dissected the technical and scientific
underpinnings of current sugarcane
practices and mapped out innovative
solutions. Dr. Devendra Kumar Yadava,
Deputy Director General (Crop Science)
at ICAR, addressed the monocropping
risks posed by popular varieties like CO-
0238. He explained both the advantages

g___

Farmers urged the
government and research
bodies to focus on
developing high-yield,
disease-resistant varieties,
ensure quicker release and
distribution of seeds, and
offer mechanisation support
tailored for smallholder plots.

and the trade-offs, stressing the slow
pace of new variety development.
Diversification emerged as a
cornerstone strategy: pulses and
oilseeds can be intercropped with
sugarcane, sharing water and fertilizer
while boosting system resilience and
farmer incomes. Intercropping peanuts,
as practiced in Uttar Pradesh, increased
cane yields by 10-12%, and nitrogen-
fixing legumes improved soil fertility.
Resource efficiency was another
major concern: current practices
demand vast amounts of water and

fertilizer, both increasingly scarce. Micro-
irrigation and Al-driven soil moisture
mapping, as trialed in Maharashtra,
can reduce water needs dramatically.
Al-powered platforms, using satellite
imagery and sensor analytics, are
already helping farmers predict disease
outbreaks, reduce input costs, and
increase yields. These innovations can
raise yields by up to 40%, cut labor by as
much as 40%, and halve water usage.
Despite the availability of advanced
machinery, overall mechanisation in
sugarcane - especially harvesting -
remains low, largely due to the small plot
sizes that define Indian agriculture. Dr.
C.R. Mehta of ICAR’s Central Institute of
Agricultural Engineering underscored the
need for appropriately scaled machines,
adaptable to local conditions, and cost-
effective for smallholders. Only with
widespread adoption can mechanization
truly transform the sector.

Policy and Pricing: Bridging the Gaps
The fourth session of the consultation
zeroed in on policy, pricing, and payment
structures. NFCSF Managing Director
Prakash Naiknavare provided a window
into the complex, multi-layered process
for setting sugarcane prices - a chain that
starts with the Ministry of Agriculture,
winds through a committee of secretaries
and inter-ministerial groups, before
finally reaching the group of ministers.

This process is currently headed
by Cooperative Minister Amit Shah
and includes ministers of agriculture,
commerce, food, finance, and, recently,
road transport. Representatives from both
the National Sugar Federation and ISMA
are consulted before any pricing note is
drafted. Nevertheless, payment arrears
remain stubbornly high, at approximately
Rs 6,500 crore this year.

Pricing pressures are amplified by the
ethanol conundrum. Ethanol prices have
remained static for three years, even as
sugarcane prices rise, and oil companies
pay more for grain-based ethanol than for
cane ethanol. This threatens the viability
of sugarcane-based ethanol, undermining
both farmer income and mill profitability.

Dr. U.S. Tewatia, Chief Agriculture
Scientist, Indian Potash Limited urged
policymakers to ground their decisions
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Outcome from National Consultation

1. Research

» Establish a dedicated team within ICAR exclusively for
sugarcane research and policy.

» Focus research on high-yielding, high-sucrose, pest and
disease resistant sugarcane varieties.

» Strengthen genomics, gene editing, and tissue culture for
faster varietal improvement.

» Reduce varietal development and release time from 12-14
years to 6-7 years through marker-assisted selection and
participatory breeding.

» Address challenges like red rot and other emerging

diseases through continuous breeding and field validation.

» Research on water-efficient and low-input varieties to
support sustainability under climate stress.

» Integrate Al and precision agriculture tools for disease
forecasting, yield estimation, and water management.

» Promote intercropping research to enhance soil health,
nitrogen fixation, and income diversification.

2. Developmental Issues

» Bridge the gap between research output and on-field
adoption through effective extension systems.

» Encourage cooperative and private mills to participate in
seed production and varietal dissemination.

» Strengthen farmer training, demonstration farms, and
capacity building to promote mechanisation.

» Develop small-scale, affordable machines for sowing,
harvesting, and ratoon management for smallholders.

» Promote collective mechanisation models where
neighboring farmers pool land for machine use.

» Improve soil health, fertilizer efficiency, and stubble
management to reduce costs and maintain productivity.

» Use Al-enabled decision tools for irrigation scheduling,
pest alerts, and precision input management.

» Strengthen regional linkages between ICAR institutes,
State Agricultural Universities, and sugar mills.

3. Industry Issues

» Resolve payment delays to farmers by improving the sugar
value chain and liquidity management in mills.

» Encourage joint R&D initiatives between industry and
ICAR for variety validation and on-field trials.

» Address high production and input costs through
mechanisation and efficiency enhancement.

» Ensure better alignment between sugar and ethanol prices
to sustain mill profitability and farmer payments.

» Expand ethanol production capacity and ensure fair pricing
parity between sugarcane- and grain-based ethanol.

» Develop industry-level data systems for yield forecasting,
sugar recovery tracking, and price monitoring.

» Introduce Al-based mill-farmer interfaces for real time
monitoring of cane supply, payment, and productivity.

» Address labour shortages through innovation in
mechanisation and capacity-building programs.

4. Policy Issues

» Form a National Sugarcane Development Board (NSDB) as
a statutory apex body under the Ministry of Agriculture &
Farmers’ Welfare.

» Develop a five-year roadmap for sugarcane focusing on
productivity, sustainability, and farmer welfare.

» Introduce a clear and time-bound mechanism for FRP,
sugar MSP, and ethanol pricing.

» Create a long-term policy for ethanol blending and energy
transition, ensuring parity across feedstocks.

» Promote regional diversification to expand sugarcane in
resource-efficient areas and reduce over-dependence on
traditional zones.

» Incentivise climate-resilient farming practices through
subsidies on drip irrigation, fertigation, and water-saving
technologies.

» Align policy with ground realities, ensuring farmer
participation in formulation and evaluation.

in field-level realities, echoing the
refrain that development must

be farmer-oriented and practical.
Innovations, whether in machinery or
new varieties, must prove themselves
in actual farm settings, not just
research journals. Only then will the
sector see meaningful progress.

Coordination and the Road Ahead
Moderating the event, Harvir Singh,
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Editor-in-Chief of Rural Voice,

called for strengthened dialogue and
collaborative action across stakeholder
groups. The consultation’s outcomes -
richer, farmer-driven research, broader
institutional support, and smarter
technology adoption - promise to lay
the foundation for a reinvigorated
sugarcane sector. The roadmap sets the
stage for holistic transformation: from
improved variety release and tailored
mechanisation, to sustainable cropping

and innovative market strategies.

If implemented, these interventions
will address farmer grievances,
modernise the value chain, and align
policy with on-the-ground needs, driving
both economic growth and rural welfare.
The spirit of the New Delhi consultation
underscores a new ethos: research must
serve the farmer, and policy must be
dynamic and inclusive. India’s sugarcane
futures - economic, environmental, and
social - depend on it. B
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Higher Yields, Greater Prosperity

® SmartRice® Hybrids (2-Line Breeding Tech):
+1-1.2 MT/ha yield | R20K-25K/ha extra income

FullPage® Cropping (DSR):

Water Savings: 35-40%
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GHG Emissions: -40-50%

e 1M+ farmers using advanced seeds & agronomy

Strengthening India’s Seed Production

e 10,000+ farmers in contract seed production
e 25,000 acres under seed cultivation

e ¥30K/ha extra income for seed growers

Make in India, Growing Globally

e Exports: Bangladesh & Vietnam

e Employment: 500 direct | 1,000 indirect jobs

Economic & Environmental Impact

e Farmer Income: ¥10K/acre additional earnings
e Scale: 3M acres with high-yield, resource-efficient seeds

e Contribution: ¥3,025 Cr P.a ($356M) to Indian agriculture

Driving profitability, sustainability & resilience ¥
in Indian rice farming. &
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DCM SHRIRAM

Growing with trust

Growth is not the first reason for our existence.
It is a by-product of trust. And that is what we at
DCM Shriram have made the primary objective of
our pursuit. Earned and nurtured over decades, it
has become the bedrock of every business, every
transaction and every interaction that we are
partner to. It is an old-world value that has not just
helped us emerge stronger in the past, but is
constantly helping us prepare for the future. It is
through winning trust of everyone we touch, that
we have been able to diversify and succeed across
verticals - manufacturing, agriculture, chemicals
and consumer products. That we are poised to
expand, grow and evolve, is also for the same
reason. And even as we do, we know that what
we are really growing in - and with - is trust.

DCM SHRIRAM LTD.
Agri-Rural Business | Chemicals & Vinyl Business | Value Added Business

Shriram Fertilisers & Chemicals ¢« Shriram Alkali & Chemicals * DCM Shriram Sugar ¢ Shriram Farm Solutions
* Bioseed ¢ Fenesta Building Systems ¢« Shriram Cement ¢ Shriram Polytech

www.dcmshriram.com



Empowering Rural India:

Join NCEL and be a part of
transformative action through
cooperative export opportunities

Reached global markets in 28 countries
Whopping turnever of 35,396 Cr in just 2 years
10,000+ cooperative societies onboarded as members

Scan to join us:
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