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Harvir Singh

Editor-in-Chief

Bright Spots In Agriculture

And Allied Sector

ithin agriculture, it is the dairy sector
where women farmers are at the
forefront. Women handle everything,
right from bathing, cleaning and feeding
to milking the cows and buffaloes. Even sale of milk
at the village cooperative society is increasingly being
done by women members. For them, milk is a source
of empowerment, especially when payments are made
directly into their bank accounts.

In this issue of Rural World, we are highlighting
yet another positive development linked to dairying:
The rise of women in provision of veterinary care and
services. When dairy farmers are overwhelmingly
women, milch animals entirely female, why shouldn't
veterinary doctors or Al technicians also be women.
The state that has taken the lead is ironically a state
traditionally viewed as male dominated: Haryana
But as the cover story of this issue shows, women
veterinarians, just like the state's sherni wrestlers from
Vinesh Phoghat and Sakshi Malik who have brought
laurels to the country, are increasing challenging
notions of a society steeped in patriarchy

Similarly, a silent revolution in the poultry sector
has given rise to a broiler market valued at about
Rs 2.5 lakh crore. This major development has been
detailed in this issue in the ground report from the
villages of Rajnandgaon district in Chhattisgarh. The
creation of this substantial market is attributed to
a combination of factors: investment, technology,
research, contract farming, and strategic marketing.
Thousands of farmers across the country are now
earning higher incomes with reduced risks through
contract farming. Notably, this success story has been
achieved without relying on subsidies. The innovative
business model employed by young farmers and ABIS,
a poultry integrator from Rajnandgaon’s IB Group,
has been pivotal. By implementing environmentally
controlled and open farms nationwide, this model
has contributed to the rapid organization and

Editorial

success of the poultry industry. Following the

triumph of backward integration, the sector is now
progressing towards forward integration, similar to the
advancements seen in the dairy industry.

Changes are also apparent in the agriculture
budget. On July 23, Finance Minister Nirmala
Sitharaman presented the Budget for the fiscal year
2024-25 in Parliament. It was the first Budget of the
NDA government’s third term under Prime Minister
Narendra Modi. Expectations ran high that there
would be significant announcements regarding the
agriculture sector, reflecting the government’s vision
and policies for rural India over the next five years.
However, the Budget fell short of these expectations.
Despite agriculture being highlighted as a crucial
growth engine for the economy in the Economic
Survey, which was presented a day before the Budget,
the actual Budget provisions did not match this
emphasis. The Budget did not have any major schemes
or significant increases in allocations for agriculture.
Our Budget Story aims to dissect its provisions,
explaining their implications for agriculture and
farmers. This issue of Rural World also has insights
from former Agriculture and Food Secretary T.
Nandkumar, who offers a perspective on the steps
necessary for agricultural advancement. Besides,
former IAS officer Pravesh Sharma, who served as the
Agriculture Secretary of Madhya Pradesh and who
was the first head of the Small Farmer Agribusiness
Consortium in the Ministry of Agriculture, also
provides an assessment of the Budget. He discusses
the provisions needed to support farmers and enhance
agricultural productivity.

As always, this issue of Rural World continues to
address ongoing developments, policy changes and
technological advancements related to agriculture,
farmers and the rural economy. Our coverage includes
detailed analyses of how these changes are shaping the
future of agriculture and rural life in India. g @harvirpanwar
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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 years, Mahyco's ¢ndeavor 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 Mahyeco firmly believe that all our success
stems from one philosophy : Putting "Farmer First".
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MAHYCO PRIVATE LIMITED

Email : info@mahyco.com, Website : www.mahyco.com
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Policy measures and resource allocations outlined
in the Budget appear insufficient to achieve the

ambitious goals.

Harvir Singh

Budget 2024-25

he Economic Survey 2023-

24 presented in Parliament

painted a promising picture

of the agriculture sector and
raised high expectations from Union
Budget 2024-25. In her Budget speech,
Finance Minister Nirmala Sitharaman
prioritised agriculture and allied sector,
placing it at the forefront of her nine
key priorities for a developed India.
She emphasised higher productivity,
research, and climate-resilient crop
varieties, along with involving both
the public and private sectors in these
efforts.

As this is the first Budget of Prime
Minister Narendra Modi's third term,
it sets the tone for the government's
agenda for the next five years. However,
the specific policy measures and
resource allocations outlined in the
Budget appear insufficient to achieve
these ambitious goals. It’s possible the
government plans to take additional
steps outside the Budget, which we may
see in the coming days.

The Finance Minister has allocated
%1.52 lakh crore for agriculture and
allied sectors in the 2024-25 Budget, a
slight increase from the previous year.
She announced plans to review the
agricultural research system, prioritising
productivity enhancement and climate-
resilient varieties, and involving the
private sector in research funding.
However, the Budget lacks clarity on
how this funding will be managed. The
Department of Agricultural Research
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and Education (DARE) has been
allocated ¥9,941.09 crore, a marginal
increase from last year’s 39,876 crore.
The question remains: how will
agricultural research be revitalised
without significant new funding?
Alongside improving the research
system, substantial resources are
essential.

Waiting for new varieties

The Budget mentioned the release
of 109 climate-friendly and high-
yielding crop varieties. The fact that
these varieties were released by the
Prime Minister shortly after the
Budget suggests they were ready
beforehand. If that’s the case, why
weren't they released earlier? Due to
the lack of high-yielding varieties,
India’s average productivity in most
crops remains less than half of the
global best.

The Budget also aims to connect
one crore farmers with natural farming
within the next two years, but only
%365 crore has been allocated for this
initiative, down from last year’s 459
crore, of which only ¥100 crore was
actually spent. There is no consensus
among India’s scientific community
regarding natural farming and its impact
on food security. The Budget provides
no information on the outcomes of
the government's previous efforts to
promote natural farming, nor has the
Ministry of Agriculture provided any
data on its impact on production and

farmers' incomes. In the 2022-23 Budget,
promoting natural farming on the banks
of river Ganga was mentioned.

The technological steps announced
in the Budget are noteworthy.
Promoting digitisation in agriculture
through Digital Public Infrastructure
(DPI) could have some benefits.
However, the purpose of this digitisation
must be clearly defined to ensure it
serves farmers' interests. Currently,
farmers must register online for various
crops and schemes each season, and
many are left out of the benefits due
to the complex process. It is crucial to
ensure that the data is not misused and
that the digital divide does not widen.

To promote Kisan Credit Cards
(KCCs) for agricultural loans, the process
will be simplified in some areas, but there
have been no changes in interest rates.

A mission for self-sufficiency in edible
oils and pulses has been announced.
However, one needs to remember

that previous steps like increasing the
Minimum Support Price (MSP) and
creating buffer stocks have not been
effective. Perhaps working in mission
mode might yield better results. We
remain heavily dependent on imports
for pulses and edible oils, with 62% of
edible oil demand met through imports.
This dependence affects both supply and
pricing, diverting money from Indian

Budget Allocations for Major Schemes

Food Subsidy

PM Kisan Samman Nidhi

Modified Interest Subvention Scheme
PM Fasal Bima Yojana

PM Asha

FPO Formation

272802 212332 205250
58254 60000 60000
17998 18500 22600
10296 15000 14600
- 2200.00 | 6437.50
124.19 450.00 581.67

(Figures in crore rupees, Source: Budget documents)
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Our government will
undertake a comprehensive
review of the agriculture
research set-up to bring the
focus on raising productivity
and developing climate-
resilient varieties. Funding
will be provided in challenge
mode, including to the
private sector.

Nirmala Sitharaman
Finance Minister

%

farmers to foreign producers.

Fluctuations in vegetable prices have
prevented the Reserve Bank of India
(RBI) and the government from meeting
their inflation targets. Schemes like
"TOP' (Tomato, Onion, Potato) have
not been successful. The Budget's focus
on increasing vegetable production,
marketing and storage is a positive step,
but it lacks specifics on funding.

In supporting allied sectors
like dairy and fisheries, the Budget
primarily focuses on promoting shrimp
production and export, which has
already reached X60,000 crore. Despite
the growing value of milk production,
surpassing that of food grains, no new

initiatives have been introduced for the
dairy sector. Food processing is crucial
for increasing farmers' incomes, but the
Budget has seen only a slight increase
for this sector and no new scheme has
been announced.

Need for a Research-Driven Approach
That the government has placed
agriculture at the top of its nine
priorities makes it clear how much
value it accords to the sector. However,
prioritisation alone is not sufficient.
Despite the emphasis on research,
there has been no significant increase
in funding for the Indian Council of
Agricultural Research (ICAR). Of
course, the government has the option
to increase it later.

The government could consider
establishing a research fund of at least
1,000 crore to address the challenges
mentioned in the Budget. Apart from
ICAR, other public sector institutions
can also be given a chance in this. It is
not necessary that all kinds of research
should be done only by the institutions
under the ICAR and the National
Agricultural Research System (NARS).
Agricultural research is no longer
limited to developing crop varieties and
prevention of diseases. There is need
for research in various fields like IT,
climate change, artificial intelligence,
local climate information and impact,
nutrition and marketing technology,
space technology. This can also come
from institutions other than ICAR.

The inclusion of the private sector
in agricultural research, which the
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Budget Allocations to Important Ministries/Departments

Ministries/Departments 2022-23 | 2023-24 | 2024-25
Department of Food 283744 221924 213020
& Public Distribution

Department of Fertilizers 251369 188947 164151
Department of Agriculture 90877 116789 122529
& Farmers Welfare

Department of Consumer Affairs 209.48 309.26 10303.61
Department of Agricultural 8400 9876 9941
Research & Education (DARE)

Department of Animal 2315.61 3913.93 4521.24
Husbandry & Dairying

Ministry of Food Processing 1409.94 2911.95 3290.00
Department of Fisheries 1294.38 1701.00 2616.44
Ministry of Cooperation 1636.52 7417.84 1183.39

Budget talks about, can be done through
this fund. Private sector technology
companies, companies working on
research in agriculture, agri start-ups and
aggregators can be included in it. Private
companies engaged in agricultural
research have long complained about

the lack of income-tax exemptions

for research expenses. The exemption
limit was reduced from 200% of total
expenses to 100%. A new system could
offer matching funds to these companies,
encouraging innovation and growth.

There is also the need for a separate
plan for rain-fed areas, which have
the potential for higher productivity
and where poverty is more prevalent.
Economists, scientists, and policy experts
agree that a 4% growth rate in agriculture
is necessary for the country's progress,
but this cannot be achieved without
effective policy changes.

It’s not just about increasing
productivity; increasing farmers'
incomes is equally important. Significant
changes are needed to achieve this,
and these changes should align with
the federal structure of the country.

An Agriculture Development Council
could be established, with all state Chief
Ministers as members. It need not

be permanent like the GST Council.
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(Figures in crore rupees, Source: Budget documents)

MAJOR ANNOUNCEMENTS

NEW VARIETIES: 109 new varieties of 32
crops will be released, which will give higher
yield and tolerate weather changes.

NATURAL FARMING: One crore farmers will
be helped through institutions and Gram
Panchayats in two years.

PULSES AND OILSEEDS: A mission will be
started for self-reliance in these.

VEGETABLE CLUSTERS: Will be
formed near major cities. Help of FPOs,
cooperatives, start-ups will be taken.

DPI: Promotion of agricultural digital public
infrastructure with the states. Records

of 6 crore farmers and their land will be
registered in 400 districts in three years.

LAND REFORMS: Land reforms and works
to be completed within three years.

BHOOMI AADHAAR: Allocation of unique
land parcel identification number or
Bhoomi Aadhaar for land. Land registry will
be established.

NATIONAL COOPERATIVE POLICY: Will
be brought for the development of the
cooperative sector.

JANJATIYA UNNAT GRAM ABHIYAN: Will
start in tribal-dominated villages and
aspiring districts.

This council could identify policy issues
and reforms requiring both central and
state participation and consent. Similar

to the Rashtriya Krishi Vikash Yojana
(RKVY), which allowed states to use their
agriculture Budgets at their discretion,
states should be given flexibility in
resource utilisation, provided they keep on
increasing their Budgets.

A New Cooperative Policy

The Finance Minister also announced
that a national cooperative policy to
benefit farmers is in the offing. The
committee formed by the Ministry

of Cooperation has submitted its
report, and the government may
establish institutions for farmers
under cooperatives. However, with
most agricultural credit now managed
by public sector and private banking
systems, cooperative institutions should
focus on marketing and input supply.

In recent years, the government has
promoted Farmer Producer Organizations
(FPOs), but small institutions have not
been very effective. Larger institutions
are necessary for marketing and brand-
building, which could be established
through cooperative institutions and
FPO:s. This also requires coordination
between the Centre and the states. These
institutions could also be private sector
entities, such as agri start-ups. There are
some successful examples in the dairy
sector in the country where the private
sector has linked farmers on the lines of
cooperatives and procuring their milk at
better prices.

Given the current Budget provisions
and allocations for agriculture and allied
sectors, it is clear that achieving an average
annual growth rate of 4% in agriculture
will require fresh ideas. Increasing
farmers' incomes should be the focus of all
schemes, whether included in the Budget
or implemented independently. Schemes
that do not contribute to this goal should
be discontinued, and their resources
reallocated to more effective, results-
oriented initiatives. Agriculture and
farmers can not benefit from maintaining
the status quo; change is imperative. This
change can only happen when the Centre
and states are aligned in their thinking
and actions. R

Agriculture & the Budget:
Did we expect too much?

T NANDAKUMAR

Former Secretary,
Food and Agriculture,
former Chairman,
NDDB

irst, a caveat: Agriculture is too
vast and complex a sector to be
viewed only from the point of view
of budget announcements and
financial provisions. Let me, for the time
being, ignore the impact of monsoons
on agriculture as a natural phenomenon.
Let us focus on government policy and
implementation of various programmes.

A number of government policy issues
influence agriculture: The important
ones relate to (i) Water: maintenance
and timely supply of water from canal
irrigation systems, groundwater extraction,
availability and tariffs of electricity
for water pumps for agriculture (free,
subsidised, differential), cost of diesel
(tractors, pumps in non-electrified areas);
(ii) Fertilisers: availability, price (subsidy
regime), availability of organic manure and
policy regarding its price and distribution;
(iii) Price: Minimum Support Price (MSP)
and procurement efficiencies in different
producing regions. Intervention price
policy for non-MSP crops; (iv) Price control
measures: stock limits, export restrictions,
duty-free or concessional-duty imports;

(v) Credit: adequacy, availability and cost;
(vi) Risk mitigation: effectiveness and
coverage of insurance instruments, and
price risk mitigation strategies. The list

can be longer. Suffice it to say that there are
many other policy decisions which impact
farmers’ incomes and agriculture more
than the budget. With this caveat, I proceed
to comment on the 2024-25 Budget from
an agriculture/farmer perspective.

Ms Sitharaman did emphasise the
importance of agriculture in the beginning
of her speech. Agriculture (productivity
and resilience) was listed as the first priority
among the nine identified priorities. I would
have loved to see sustainability and farmers’
prosperity as two more keywords. They were
sadly missing.

Let me examine the key announcements:

1. A comprehensive review of the
agricultural research set-up and
the setting up of a fund in challenge
mode that makes private institutions
eligible to access the fund. This has
been a long overdue demand. It
makes immense sense to broaden
the research and development
(R&D) base. Many policy experts
have been arguing for increasing
the outlay for R&D in agriculture
and allowing institutions other than
ICAR to participate. The immediate
criticism could be that corporates
will dictate the research agenda. Hold
that argument for a minute: what
about digital interventions, use of
technology for better soil (fertility and
moisture) management at farm level,
nutrition linkage with food, micro
weather forecasting, biotechnology
interventions, watershed management
experiments, and so on? The only
caution should be on setting up the
research agenda. My priority would
be ‘sustainably increasing the incomes
of the farmers’. Having endorsed the
idea strongly, let me point out that the
allocation for agri R&D in the budget
is highly disappointing. A table later in
the article has the numbers.

2. Mission for oilseeds and pulses: This is
another important initiative. India has
struggled to increase the productivity
of pulses and oilseeds. There have
been earlier missions on pulses and
oilseeds (ISOPOM). The pulses village
programme of 2010 with a tweaking
of ISOPOM did make an impact. The
production of pulses increased from
a stagnant 14.5mn tonnes in 2009 to
27.5mn tonnes in 2022, aided by an area
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Farmers are yet
to reap visible
benefits from the
many 'versions' of
digital agriculture
and agri-stack.
The way to
approach this
should be from

a 'farmers' use'
perspective.

increase from 23mn hectares (ha) to
31mn ha and a productivity increase from
630 kg/ha to 892 kg/ha. However, the area
under irrigation for pulses still remains
at a low of 23%. India needs to increase
its production of pulses given our protein
requirements. Oilseeds will continue

to worry food policy experts. The area
under oilseeds did increase from 26mn
ha to 29mn ha during the same period.
Productivity, however, increased from
1100 kg/ha to only 1292 kg/ha. Though
production has marginally increased,
India continues to import about 60% of
its requirements. This import is of the
order of 16mn tonnes against an ever-
increasing demand, pegged at 29mn
tonnes in 2022-23. The challenge will be
to enhance production without diverting
area from other crops (except maybe
tobacco). The point to note is the absence
of any ‘breakthrough’ R&D in pulses and
oilseeds. Will the focus on R&D bridge
this gap?

3. Shrimp production & export: This is a

scaling-up of a successful experiment
put on the ground by the Marine
Products Export Development
Authority (MPEDA) and the fisheries
departments of coastal states, in
particular Andhra and Tamil Nadu.
This is a good example of export-
market-led production process
resulting in higher gains for shrimp
farmers and better export earnings for
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the country. This is a well-conceived
and closely-monitored production and
processing chain. Care needs to be
taken not to dilute any of the protocols
put in place in the enthusiasm to

scale up fast. Lessons learnt in coastal
Andhra in aquaculture in the late
Nineties need to be remembered.

4. Peri-urban vegetable production

clusters: The worry on food inflation,
particularly vegetables, must have
prompted this scheme. An earlier
scheme on similar clusters did not yield
spectacular results. Keeping production
clusters close to urban consumption
centres can ensure higher value capture
through better market access and
shorter value chains. Providing access
to city markets through ‘farmers’
markets’ run by Farmer Producer
Organizations (FPOs) could be
considered as a part of the scheme.
Making open urban spaces available

for farmers’ markets on notified days
should be part of the initiative.

5. Digital public infrastructure (DPI):

Farmers are yet to reap visible benefits
from the many ‘versions’ of digital
agriculture and agri-stack. The way to
approach this should be from a ‘farmers’
use’ perspective. Which service does

he access and how easy can it become?
Let us consider easier access to credit,
better risk cover, better value capture in
markets, timely and usable information
on weather, etc. as the primary ‘uses
case’ scenario of DPI. Building an agri-
stack for post-event analysis is good for
researchers, but farmers will demand
digital access to services on time. This
re-prioritisation is a must.

6. Natural farming: The proposal is to

bring ‘one crore’ more farmers to the
natural farming fold supported by
certification and branding. Where will
they be from? The obvious answer seems
to be ‘rain-fed areas’ If that be so, what
kind of incentives are planned? This

is not clear. Maybe details will come
from the Agriculture Ministry later.
Both certification and branding are
problematic. Certification can become
a bureaucratic nightmare to farmers

Budget 2024-25

and branding is going to face immense
challenges. Is ‘natural’ going to be
different from organic? What will be
the differentiator? This needs serious
thinking across disciplines. The main
focus of natural farming should be

on a reduction in cost and increased
biodiversity creating higher value for
the farmer. This could, in addition,
contribute to better incomes and
nutrition. I would hope that this is not
lost sight of. In any case, these farmers
who have chosen not to use chemical
fertilisers are deprived of incentives,
while their counterparts elsewhere get
free power and subsidised chemical
fertilisers! If natural farming is to
succeed, this policy needs a bold shift
towards those who conserve natural
resources.

7. A National Cooperation Policy: I
understand that a report is already
with the government on a proposed
National Cooperation policy. The
Union Government must eschew any
attempt at over-centralization. The
Farmer Producer Companies (FPCs)
were encouraged under the provisions
of the Companies Act after a prolonged
consultation process. The constitutional
amendments for the cooperative
sector were intended to promote
voluntary formation, democratic
control, autonomous functioning and
professional management. The policy
should allow people to choose between
a cooperative and any other collective
(FPO) without any bias from the
government. Most State governments
have exhibited a tendency to ‘control’
(even interfere with) cooperatives,
leading to the destruction of their
business acumen and voluntary
character. FPOs were considered to be
an answer to this. Going back to the
same model either at the state or at the
central level will be counterproductive.

The budgetary provisions for agriculture
and allied sectors are estimated at Rs 1.52
lakh crore (as per the budget speech).

This probably includes agriculture &
farmers’ welfare, agricultural research,
fisheries, dairy and animal husbandry, food
processing and cooperation.

Opinion

BUDGET Revised Budget
Estimates Estimates
2023-24 (T cr) 2024-25 (% cr)

MOAFW 1,15,531 1,22,528

DARE 9,876 0,941

AH&D 3913 4,521

Fisheries 1,701 2,616

Cooperation 747 1,183

FPI 2,911 3,290

PMKSY (Jal Shakti) 7,031 9,339

Note: The above adds up to X1.53 lakh crores. Maybe cooperation not included.
(MOAFW: Ministry of Agriculture & Farmers’ Welfare DARE: Dept of

Agricultural Research & Education AH&D: Dept of Animal Husbandry & Dairying
FPI: Food Processing Industry PMKSY: Pradhan Mantri Krishi Sinchayee Yojana )

The agriculture ministry’s budget has
a significant increase in the allocation
for PM ASHA. The allocation is Rs 6,437
crore for this scheme, indicating a strong
price support mechanism for pulses,
oilseeds, potatoes and onions. In fact,
this is the major increase in the Ministry
of Agriculture and Farmers’ Welfare
(MOAFW’s) budget. In addition, there is
an enhanced provision of Rs 10,000 crores
for Price Stabilisation Fund in the Ministry
of Consumer Affairs. Together one can see
a combined effort to ensure that farmers
get MSP for pulses etc., while some
consumers, at least, will be protected
from price rise through price stabilisation.
The difficulty, however, will be when both
schemes operate in different silos.

Opverall, the budget is about
productivity and resilience, and misses out
farmers’ welfare and sustainability. Some
ideas are new and welcome, but these are
not necessarily backed up with allocations.
The design and implementation of existing
and new schemes will decide the success
or failure. Governance at the state level
will be the game changer.

It is time to draw up a comprehensive
strategy for the sector, outside of the budget.
Does the tenor of the budget speech

indicate the happy beginnings of a
consultative process with states and
stakeholder institutions to redraw the
strategy for agriculture?

I hope it does! R
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nother Union Budget has come

and gone and the farmers

of India continue to wait

for a transformative policy
breakthrough. Their vigil is akin to the
yearly anxious wait for the first signs of
the monsoon, as summer grinds down
over the Indian subcontinent. While the
monsoon usually delivers, though often
not on time and with not as much bounty
as farmers would hope for, Budgets seem
to appear and vanish as distant clouds
which shower no blessings on the parched
policy landscape. Even as we lounge in
the cool shade of the umbrella of food
security achieved through decades of wise
policymaking and the hard work of our
scientists, administrators and farmers, the
future of agriculture looks somehow less
bright than some of its past achievements.

This piece is not about the various

outlays and announcements of the
proposed new schemes in this Budget. It’s
actually about what the Budget completely
missed doing, and what it could have done
in an ideal world. In my view, there are
four Big Misses of this Budget.

Waiting for the big moment

First, it failed to signal to the country at
large, and to the farming community in
particular, that it recognises the centrality
of agriculture as an engine of employment
generation and growth in the coming
decades. This the one Big Idea which would
have electrified the farm sector and set in
motion a policy correction process which
is almost three decades overdue. Readers
will recall that while we reset our economic
policy compass in 1991 in the famous
Budget speech delivered by Dr Manmohan
Singh as Finance Minister (incidentally also
in the month of July), the entire attention of
that speech, and in fact the thrust of policy
reform for the next three decades, was on
liberalising industrial, trade and financial
sector policies. Agriculture missed the
1991 moment and continues to wait at the
same station where no passing policy train
seems to stop.
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My argument is that agriculture
policymaking has always been the site of
Big Ideas. From the abolition of zamindari,
the first Big Idea after independence, to
the community development initiative
of the Fifties, the introduction of Green
Revolution technologies in the Sixties
and Seventies, and the dairy cooperative
experiment leading to the milk revolution
in the Eighties, almost every decade since
1947 has seen a transformative policy
decision being rolled out. This process
came to an abrupt halt in 1991 and has
never restarted again. This Budget too
missed the opportunity.

The second Big Miss of this Budget is
its failure to even diagnose the cause of
the current agriculture crisis correctly:
the imbalance between investments and
subsidies. Some estimates put this ratio as
1:4,i.e., for every one rupee of investment
in agriculture (R&D, infrastructure etc.),
four rupees are being spent on subsidies.
This skew distorts farm-level expenditures
and privileges the adoption of short-
term interventions against longer term
investments. While correcting the subsidy
vs. investment imbalance is not easy
politically or administratively, starting at
least the process of correction would have
signalled the government’s intent to start
tackling this challenge in the early part of
its tenure.

Silence on marketing reforms

The third Big Miss is the silence on
marketing reforms. The three central
laws, promulgated suddenly in June 2020,
between them may have contained the
seed of a big idea. But since no public
discussion preceded their enactment,
nor indeed followed their equally abrupt
withdrawal, we can only speculate if we
have missed something big there. With
their withdrawal following a fierce farmer
agitation, the government has gone into
a deep shell on anything to do with agri
produce marketing. However, agriculture
markets continue to function erratically
and often inefficiently, depriving farmers

of a fair process and transparent price
discovery. There’s a long agenda of
marketing reforms languishing for over
two decades, but it seems the time to take
it up is not opportune as yet.

The Budget marked its fourth Big Miss
by failing to recognise the existential
danger posed by climate change. A reset
of our agriculture will be forced upon us,
and sooner than we think, by the rapidly
developing climate crisis. Already, the
rising incidence of extended heat waves,
hard falls and cloudbursts, besides changes
in the arrival and withdrawal timings of
the monsoon, have been noted by climate
scientists. This rapidly evolving threat
will require fortifying food crops against
a plethora of weather- and pest-related
challenges. R&D budgets reflect neither
this sense of urgency nor the need to pool
resources while accelerating the procedures
that deliver solutions to the farmer.

The overall sense that the agriculture
section of the Budget conveys is one of
drift. Of course, the flagship scheme of
direct transfers to farmers continues. But
the amount is not significant enough to
either incentivize a shift to more climate-
resilient practices or enable investments
to boost productivity. While creating
a nationwide database is mentioned,
given the overall contentious atmosphere
between the Centre and States ruled by
regional and other opposition parties,
it remains to be seen how this initiative
will pan out. Without such a database,
policymaking will remain dependent on
blunt instruments like input and consumer
subsidies.

The country’s farmers may have to wait
longer for good policymaking than for a
good monsoon.

(The writer is a former IAS officer.
Views are personal.)

Agriculture
missed the

1991 moment
and continues
to wait... The
country's farmers
may have to wait
longer for good
policymaking
than for a good
monsoon.
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he end of the 15-year-old
government of Sheikh Hasina
after months of relentless
violence has sunk the 53-year-
old country into its worst political
crisis. The breakdown of rule of law has
severely impacted its economy, which has
performed admirably since the former
Prime Minister assumed office in 2009.
The Bangladeshi economy expanded by
over 6.5% during this period, significantly
higher than the 5% growth it had recorded
during the previous decade. As a result,
the country is all set to discard its label
as a least developed country (LDC) in
2026. Furthermore, the International
Monetary Fund (IMF) estimates show
that Bangladesh’s per capita income is
expected to cross the $4,000 mark before
the end of the decade, exceeding that of
India’s. The ongoing political unrest can
deal a serious blow to these favourable
tidings, reversing the gains that the
economy achieved during Sheikh Hasina’s
regime quite quickly. In the midst of all
this, there are some hopeful signs: the
newly appointed advisors have shown
their urgency to get order back on the
streets of Dhaka and beyond.

The uptick in Bangladesh’s recent
economic performance has benefited
India in good measure. This has been
most visible in its trade relations with its
neighbour, but India’s investors are also
not lagging too far behind. They have
invested in several sectors and are seeking
to establish joint ventures in others. India
always had high stakes in the Bangladeshi
economy, and this has gone up several
notches in recent years.

Buoyant India—Bangladesh trade
India—Bangladesh trade has been quite
buoyant since the closing years of the
previous decade. Between 2015-16 and
2021-22, it increased nearly 2.7-fold. In
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Political Turmoil in Bangladesh
Threatens Its Economic Gains

2021-22, India’s exports had exceeded
$16bn, up from a mere $6bn in 2015-

16. During this phase, India’s exports to
and imports from Bangladesh expanded
almost in sync, though it must be added
that the imports have grown from a much
lower base.

The low level of India’s imports from
Bangladesh has always been a contentious
issue with the latter complaining that
India was not importing enough from its
neighbour. This was despite the fact that
India had offered duty-free quota-free
access to Bangladeshi products in keeping
with an agreement in the WTO aimed at
facilitating enhanced market access for
the least developed countries. However,
India’s imports have reversed the past
trends in recent years. Prior to 2019-20,
India did not figure in Bangladesh’s top
10 export destinations its exports to India
had not touched even a billion dollars.
However, after crossing this threshold in
2018-19, these exceeded $2bn in 2022-23.

Bangladesh has also been able to
improve its position as one of India’s main
destinations. From being the seventh-
largest market for Indian exports in
2018-19, Bangladesh became the fourth-
largest in 2021-22, not far below India’s
exports to China. This was a significant
development for India, as its exporters
were able to harness their potential in
the market of one of the strategically
important neighbours.

Two commodity groups helped in
expanding India’s presence in Bangladesh,
namely, agricultural products and cotton
and cotton yarn. The latter set of products
had long established itself as a provider
of intermediate goods to the thriving
readymade garment (RMG) industry in
the country. RMG exports accounted
for over 80% of Bangladesh’s exports
in 2021-22, cementing the country’s
position as the third-largest exporter

of these products. Bangladesh had
always been a significant market for
India’s cotton yarn, but in 2021-22 it
absorbed almost 42% of India’s exports
of cotton yarn and over 58% of raw
cotton. Advocates of South Asian
economic integration have consistently
argued that establishment of value
chains within the region can contribute
immensely towards enhancing
economic integration within the region,
helping the region pull itself up with
its own bootstraps. Establishment
of value chains involving the textiles
and garment industries in India and
Bangladesh have raised hopes of not
only expanding them to other industries
in the near future but also extending
such value chains to include other
countries in the South Asian region.
The exports of agricultural
commodities from India contributed
significantly towards the export push.
Wheat exports increased nearly three-
fold during 2021-22, while sugar
exports increased nearly 10-fold,
and rice exports from India almost
doubled. Together with raw cotton,
agricultural exports were nearly 35%
of India’s total exports to Bangladesh.
This development took place as India
was hoping to position itself as an
agricultural export hub.

A temporary setback

Though India—Bangladesh trade reached

a record level in 2021-22, signifying the
enhanced level of economic cooperation
between the two countries, a mix of
supply-side bottlenecks faced by India and
Bangladesh’s economic frailties brought
the level of trade down by nearly 30%
during the next two years. Apprehensions
of reduced output of cereals and a growing
threat of food inflation forced India to
clamp down on its exports of cereals. On
the other hand, the Bangladesh foreign
exchange crisis led to a reduction in its
imports, including the imports of critical
intermediates for the garment industry.
Though trade flows between the two
countries have suffered a temporary
setback, there is no doubt that there is
considerable potential for expansion in the
years ahead.

There is hardly any doubt that the
economic relations between the two
neighbours have reached the take-off
stage. This is evidenced by the growing
interest shown by India’s private sector
to invest in a range of sectors across the
border. It is, therefore, expected that
despite the regime change in Bangladesh,
governments in the two countries will
continue to foster the spirit of mutual
cooperation that is essential for the
betterment of their peoples. R

In 2021-22,
India's exports
had exceeded
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India's exports
to and imports
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it must be added
that the imports
have grown from
amuch lower
base.
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ndia's dairy sector, with its 8 crore

dairy farmers, stands as a shining

testament to the transformative

power of collective effort and
strategic growth. From being a milk-
deficient country 50 years ago to
becoming the world's largest milk
producer, India has witnessed an
extraordinary journey. Today, milk is not
only the top agricultural product in the
country but also a vital component of
its economy. The Indian dairy industry,
valued at 14 lakh crore, contributes
5% to the GDP and almost one-third of
the agricultural sector, underscoring its
importance in the national economic
framework.

A Critical Pillar of Rural Economies: In
the face of a rapidly evolving agricultural
landscape, the dairy sector has emerged
as a critical pillar of rural economy.
Unlike seasonal crops, dairy farming
provides a consistent and reliable source
of income throughout the year, helping
farmers stabilize their income and reduce
their reliance on loans and external
financial aid. This stability is particularly
crucial in rural areas, where agricultural
income can be unpredictable due to
factors such as climate change, market
volatility, and crop failures.

Over the past five decades, while
India's population has grown by 2.5
times, milk production has increased ten
fold, far outpacing the growth of other
staples like cereals, which have only
increased by 2.8 times. This remarkable
growth in milk production has been
instrumental in transforming the lives
of millions of landless and marginal
farmers, offering them a sustainable
livelihood and lifting them out of poverty.
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The labor-intensive nature of dairy
farming also generates substantial
employment opportunities in rural
areas. From animal husbandry to
milk processing and distribution, the
dairy sector provides jobs for millions,
contributing significantly to rural
economy and helping to alleviate poverty.

Empowering Women Economically:
Women constitute 48.5% of India's
population, and their contribution to the
national economy is steadily increasing.
In the agricultural sector, farm women
are the backbone, carrying out more than
70% of activities in dairy farming. Their
involvement in this sector is crucial not
only for food and nutritional security but
also for the economic stability of rural
households.

In many rural communities, women
are primarily responsible for the care of
livestock, yet their contributions often
go unrecognized and undervalued. By
formalizing their roles and providing
them with ownership and control over
dairy-related assets, the dairy sector
empowers women to become direct
stakeholders in the business. This
empowerment enhances their financial
independence and decision-making
power within the household, leading to
improved socio-economic status and
greater self-confidence.

Moreover, the dairy sector plays a
vital role in promoting gender equality
in rural areas. As more women become
active participants in the economy
through dairy farming, they gain the
confidence to advocate for their rights
and take on leadership roles within their
communities. This shift not only fosters a
more inclusive and equitable society but

also drives community development
efforts, further contributing to rural
prosperity.

Challenges for the Indian Dairy
Industry: The dairy industry is
currently navigating several significant
challenges. One of the primary
concerns is the varying interpretations
of sustainability among farmers,
consumers, and policymakers. The
key issue here is how to maintain a
balanced, win-win situation for both
farmers and consumers, ensuring that
the growth in milk production benefits
all stakeholders.

Another critical challenge is staying

competitive in the international market.

We cannot rely on simply increasing
milk prices to boost production.
Instead, we must focus on enhancing
animal productivity and reducing the
cost of milk production. To increase
exports, our dairy products need to
be competitively priced and meet
international quality standards.
Therefore, a central question is how
to lower the cost per liter of milk
production. This can only be achieved
through better feed conversion rates
and improved breeding practices.
Additionally, there is the challenge
of reconciling food inflation with
food prosperity. Often, when farmers
receive better remuneration for their

produce, it is labelled as food inflation.

However, this should be seen as

prosperity and an incentive for farmers
to continue producing milk. We need to
address the delicate balance between food
security and the livelihood of farmers.
The industry also faces a challenge in
securing adequate budget allocations that
reflect dairy’s contribution to agriculture,
which has not kept pace with the sector's
growth over the years. Making milk
production a thriving and modern business
is essential to ensure that future generations
remain engaged in the industry.
Another pressing issue is the spread
of misinformation by proponents of
alternative non-milk beverages. We
must counter this by raising consumer
awareness about the benefits of milk.
Additionally, there is a growing focus
on sustainability and environmental
concerns in dairy production. For small
and marginal farmers in India, the priority
should be on emissions linked to livelihood
rather than luxury, balancing the need
for sustainability with the reality of their
economic dependence on dairy farming.
The potential of the dairy sector in India
is immense, both as a means of improving
farming incomes and as a powerful tool for
the economic empowerment of women.
By continuing to invest in and support
this sector, India can ensure sustained
economic growth, enhanced rural
livelihoods, and a more equitable society.
The dairy industry, with its proven track
record of success, holds the promise of a
brighter future for millions of farmers and
women across the country. =
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Farm women are
the backbone,
carrying out
more than 70%
of activities

in dairy

farming. Their
involvement

in this sector

is crucial not
only for food

and nutritional
security but also
for the economic
stability of rural
households.
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ome statistics about poultry farming and
business may surprise you. Every week 14
crore chicks are placed in the organized
poultry farms of the country. As a result,
about 728 crore chicks are placed in farms
in a year. After factoring in the mortality rates, the
total weight of an average 2kg bird ready for sale
in the market amounts to around 1300 crore kg
annually. Based on the average retail price of Rs
200 per kg, the annual poultry business has reached
more than Rs 2.5 lakh crore. With these figures,
the income of farmers in poultry farming has also
increased to about Rs 15,000 crore in a year. They
get this in the form of Growing Charges (GC) —
charges for growing the day-old chicks (DOCs) from
the day they arrive at the farm to a bird weighing
2kg or more in a cycle of 40-45 days. The integrator
company supplying the DOC:s sells the birds to the
buyers from the farm itself, from where it reaches
the poultry markets across the country.

Until a few decades ago, poultry farming in the
country was seen as unorganized farming done in
the backyards of small and landless farmers, where
chickens were raised by feeding leftover food and
meagre feed. Even today, government schemes for
backyard poultry for landless farmers continue as an
effort to give them an additional source of income.
But the way poultry farming has established itself as
big contract farming and integrated business is due to
a mix of technology, research, investment and market.
Due to better income and less risk, a large number of
farmers are getting attracted towards it, earning good
profits by investing in Environmentally Controlled
(EC) farms, Semi EC and Open farms. But the farmer
has to do business with the help of an integrator
company. The business requires not much of land but
a lot of capital.

One such farmer, Milind Uttalwar, runs a broiler
farm in Sukuldaihan village in Rajnandgaon district.
Forty-year-old Uttalwar also owns a consumer
electronics business in Rajnandgaon. He told Rural
World that he has been doing poultry farming for
six years. He has set up two EC sheds with a capacity
of 13,000 chickens each. He has invested about Rs
60 lakh on sheds and equipment, which comes up to
around Rs 450-500 per bird. These farms are operated
with computer-controlled panels which regulate
temperature, humidity, air, feed and water supply as
per the requirement at different times from DOC till
the chicken weighs two kg.

Ground Report |

The 2.5-lakh-crore broiler industry becomes India's most
successful example of contract farming

Phota: Harvir Singh, Rural World

Day-old chicks (DOCs) in an IB Group hatchery at Mundgaon in
Rajnandgaon district, Chhattisgarh
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These sheds have automated feed
and drinking water lines (one pen
for every 30 chickens and one water
nipple for 10-12 chickens), exhaust
and air circulation fans, cooling pads,
lighting and diesel brooders (to keep
the chicks warm and provide heat
in the first few days). The optimal
temperature for growth of the chicks
should be 32-34 degrees Celsius in
the first three days, which is then
gradually reduced to 26-28 degrees
during 12-24 days and to 24 degrees
or less after 35 days.

Milind told Rural World that
he produces six batches of 26,000
chickens every year and earns up to Rs
10 lakh in each batch. The basic GC
rate is Rs 10 per bird. The company
also gives incentives for higher weight
of broilers, better feed consumption
ratio, lower mortality rate and higher
price in the market.
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Milind's farm has been set up by
the IB Group based in Rajnandgaon.
ABIS Export India Pvt. Ltd, owned
by the IB Group having an annual
turnover of more than Rs 11,000 crore,
is one of the largest companies in the
country's integrated poultry business.
ABIS President Dr RK Jaiswal told
Rural World that the company's
founder and chairman Sultan Ali

EC farms are operated with
computer-controlled panels
which regulate temperature,

humidity, air, feed and

water supply as per the
requirement at different
times from DOC till the

chicken weighs two kg.

and founder and managing director
Bahadur Alj started poultry business
with a small farm of 200 birds and

a retail shop in 1982-83. It has now
become one of the leading companies
of integrated poultry business in

the country. Dr Jaiswal said that the
company supplied to farmers on

EC and Open farms DOCs as well

as feed, medicine, cleaning material
and provided veterinary services.

It takes back broilers from farmers
and sells them. This means that the
farmer has to work only till the DOC
is ready for sale as broiler chickens.
His expenses are incurred only on
running, maintaining and managing
the farm. He does not have to worry
about marketing the birds ready for
sale. The company has connected all
the farmers and the traders who buy
the birds through an app. The farmers'
daily data is fed on the app, from
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mounting

rocess of Day-old
Chicks (DOCs) inan
1B Group hatchery
at Mundgaonin
Rajnandgaon

where the buyers get information
about the marketable birds available in
the farms near them.

Raghuvendra Verma, a 38-year-
old farmer from Devkatta village in
Dongargarh tehsil of Chhattisgarh’s
Rajnandgaon district, is also running
an EC farm on his 2.5 acres of land. In
1.5 acres, he raises broiler chickens for
meat production in two EC poultry
sheds — the first one houses 11,000
birds and the second 9,000. Verma
has invested Rs 90 lakh on two EC
sheds. In the remaining one acre, he is
growing different crops.

Verma does six such cycles in a
year, each of around 60 days that also
includes a “downtime” of 20 days for
litter removal, cleaning of floor and
pressure washing of equipment. His
six batches last year (May 17, 2023
to May 15, 2024) yielded marketable
birds with an aggregate weight of
3,20,865 kg.

Success of contract farming

Verma's farm gets DOCs from the

IB Group's broiler hatchery situated
in Mundgaon in Dongargarh tehsil.
The company also supplies him with
chicken feed and farm-cleaning
chemicals (copper sulphate, formalin,
bleaching powder and hydrochloric
acid).

There are three types of broiler
feed — pre-starter (for the first 12
days, during which the chicks grow
to 400 grams), starter (day 12 to 25,
during which they grow to 1,300
grams) and finisher (after day 25). In
all, a chicken consumes around 3,300
grams of feed to grow to 2kg and 4,000
grams in attaining a weight of 2.5 kg.
After the cycle is over, the IB Group/
ABIS takes back the finished chickens
as marketing is their responsibility.

Verma told Rural World that
he got a minimum of Rs 10 per
kg for rearing the chickens. This
is the base rate for the GC of the
EC farm. Besides, he gets various
incentives, like those for market price
appreciation, low mortality rate,
above-average weight gain and low
feed consumption. Last year, Verma
got an average rate of Rs 14.89 per

Bahadur Ali,
Founder and

anaging Director, .
IS Exports
(INDIA) Pvt. Ltd l P.

kg. His total revenue for 3,20,865 kg
was Rs 47.78 lakh. After deducting
expenses on labour, electricity, diesel
and rice husk (used as bedding for the
chicks), which totals around Rs 2.5
lakh per cycle or Rs 15 lakh annually,
he earned Rs 32-33 lakh.

EC vs Open farm
Digeshwar Sinha (30), a five-acre
farmer of Shikari Tola village in
Khairagarh tehsil of Khairagarh-
Chhuikhadan-Gandai district, has a
small open poultry house of 3,300 sq
ft for 2,500 chickens. His investment is
a mere Rs 9 lakh, with a simple shed,
feeders and drinkers, fans, sprinklers
and jute curtains to keep out the heat,
a wood shavings-fired bukhari or a
gas brooder — no automation at all. A
gas brooder is sufficient for 800-1,500
chickens, while a diesel brooder is

IB group Founder & Chairman
Sultan Ali and Founder &
Managing Director Bahadur
Ali started poultry business
with a small farm of 200
birds and a retail shop in
1982-83. It has now an
annual turnover of more than
Rs 11,000 crore.

Photo: IB Group

enough for 5,000 birds.

Open farms require more space for
each chick (1.3-1.4 sq ft as compared
to 0.65 sq ft in EC sheds). The
mortality rate of chickens reared here
is generally higher than that at EC
farms (10-12% vs 3-5%). Chickens also
take longer to reach a weight of 2 kg
(34-35 days vs 32-33 days) and 2.5 kg
(40-42 days versus 37 days).

Sinha, however, manages the
farm on his own without any hired
labourer. In his last year’s cycle, only
71 of the 2,520 birds died. The ones
marketed had an aggregate weight
of 5,954 kg, or an average of 2.43 kg.
With 9,480 kg of feed consumed, his
conversion ratio of 1.59 was within
the 1.45-1.6 range for EC sheds.
While the base GC for open houses
is Rs 8/kg, the IB Group paid him Rs
13.25/kg. After deducting expenses
of Rs 21,000 on Rs 78,890 of gross
revenue, his net income from that
batch worked out close to Rs 58,000.
He is growing six batches in a year.

The Rajnandgaon-headquartered
IB Group/ABIS has 30,000-odd
broiler farmers like Milind, Verma and
Sinha across India, whom it supplies
DOC:s (each costing Rs 28 and pre-
vaccinated for Gumboro/Infectious
Bursal Disease and Newcastle
Disease), feed (Rs 40/kg) and technical
inputs (through line supervisors
making 5-6 visits during every cycle).
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The company also markets the fully-
grown birds that are directly lifted from
the poultry farms by traders.

Broiler Integrators — Integrated
Poultry Farming

The Coimbatore-based Suguna
Foods pioneered the transformation
of integrated poultry farming into

a successful contract farming in the
country. About 14 crore DOCs are
delivered every week to broiler farms
across India. Of these, IB Group/
ABIS and Suguna each supply 1 to 1.1
crore DOCs every week. Other major
broiler integrators are Venkateswara
Hatcheries (VH) Group, Baramati Agro
and Premium Chick Feeds (both in

Pune) and Shalimar Group (Kolkata).
Each group supplies 30-60 lakh chicks
every week. About 40% of the 30,000
farmers of the IB Group have EC
sheds. Each shed can hold somewhere
between 9,000 to 25,000 chicks.

The broiler industry today is
arguably India's most organised and
integrated agribusiness. Poultry
integrators also have commercial
broiler hatcheries with their own feed
plants.

IB/ABIS has 10 hatcheries —
two in Rajnandgaon and the rest in
Rajpura (Punjab), Muzaffarpur (Bihar),
Jagdishpur (Uttar Pradesh), Jalpaiguri
(West Bengal), Nagaon (Assam), Jajpur
(Odisha), Aurangabad (Maharashtra)

Phaoto: Harvir Singh, Rural World

and Kolar (Karnataka). These can load
over 65 crore eggs to hatch chicks
every year. The chicks are delivered to
broiler farms within a timeframe of
12-15 hours. The company has eight
feed plants. It also has India's largest
soybean processing unit in Badnawar
(Madhya Pradesh) with a crushing
capacity of 2,000 tonnes per day. It
supplies de-oiled cake, which is the

main protein ingredient in poultry feed.

Aman Bhatia, head of broiler
hatchery operations at IB Group, told
Rural World that chicken eggs are
supplied from parent farms. The parent
farms have both females and males.
These eggs are kept inside ‘setter’
machines at the right temperature
and humidity for 18.5 days. The
environment inside the setter is similar
to the natural environment provided
by the hens. From there, they are sent
to ‘hatcher’ machines, where the chicks
come out after 2.5 days.

Bhatia said IB's hatchery machines
were all imported from European
companies — Petersime (Belgium),

(Left) Raghuvendra Verma, an EC farm
owner from Devkatta village in Dongargarh;
(Below) Aerial view of IB Group hatchery in
Rajnandgaon

Hatchtech and Royal Pas Reform (both
belong to the Netherlands). Vaccination
of eggs (not hens) before they go to the
hatchery is done by a separate 'in-ovo'
machine.

Backward and Forward Integration

Companies like Suguna, IB Group/ABIS
and VH have parent farms and broiler
hatcheries. In the parent farm, female
chicks are reared for 24-25 weeks and
then mated/inseminated to produce eggs
at 64-68 weeks. In the broiler hatchery,
the eggs are converted into DOCs. They
also have Grandparent (GP) farms of
cocks and hens, which produce parent
stock.

The IB Group has two GP farm-cum-
hatcheries at Shivpuri and Kariyagondi
in Rajnandgaon district. They source
their GP chicks from Aviagen, a global
market leader in broiler genetics.
Aviagen, headquartered in Huntsville,
USA, has a Great-Grandparent (GGP)
farm and hatchery at Udumalpet (Tamil
Nadu) near Coimbatore. It produces GP
stock chicks of its ‘Ross 308 AP’ broiler

Photo: IB Group
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breed here. Aviagen India imports pure
pedigree stock chicks from the US for
raising GGPs and hatching their eggs.

The broiler chickens produced and
sold in India are primarily of foreign
pedigree (genetics) stocks, namely
Ross, Hubbard and Cobb. Ross and
Hubbard genetics are owned by
Aviagen, while VH Group has a joint
venture with Cobb Vantress, a US
poultry genetics company. Chickens
of these pedigrees are well-suited
to Indian agro-climatic conditions.
Suguna Foods has developed its own
‘Sunbro’ broiler breed.

The Indian broiler industry is
largely backward-integrated, even
more than the dairy sector. But it is
not as forward-integrated. Dairies sell
branded pouch milk, curd, ghee, butter,
cheese, ice cream etc., while broiler
chickens are sold mainly in bulk. They
are also sold in roadside retail shops.

“Forward integration is the next
step. We have to move towards
branded sales of dressed, chilled and
packaged chicken, in addition to ready-
to-cook and ready-to-eat meat,” Zoya
Afreen Alam, director, ABIS Exports,
told Rural World. This requires a
change in consumer behaviour and
may take time.

Zoya said that ABIS is setting up
two processing plants for forward

ABIS is setting up two
processing plants for forward
integration. One of these will be
in Maharashtra and the other in
Andhra Pradesh. Each will have a
capacity of 12,000 birds per hour.

Zoya Afreen Alam
Director, ABIS Exports (INDIA) Pvt. Ltd

%

integration. One of these plants will
be in Maharashtra and the other

in Andhra Pradesh. Each plant will
have a capacity of 12,000 birds per
hour. After completing the entire
process of bone dressing, chilling
and packaging, chickens will be sent
to the market. Along with fulfilling
all the standards of Food Safety and
Standards Authority of India (FSSAI),
tracing of our products will also

be possible so that the consumer's
confidence can be increased — he
will be able to know which farm

the product he is buying has come
from. “We are working on a plan to
start these plants by the year 2026.
Once they start, we will be able to
strengthen forward integration in
poultry business.

Industry experts say that the
poultry business will have to promote
forward integration like the dairy
industry. In this case, it is currently in
the same phase as the dairy industry
was in the Eighties. With the increase
in forward integration, poultry
companies will be able to earn more
per bird, while it will benefit poultry
farmers and consumers both. At
present, backward integration of the
poultry business has reached almost
90%, while the level of forward
integration is still around 5%.
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otton is one of the most critical

cash crops for the Indian economy

as it provides fiber, oil, and

animal feed. However, Cotton is a
challenging crop for the farmers to grow, as
it is highly susceptible to a variety of pests
like Bollworms, Thrips, Whiteflies & Jassids.
Cotton is grown on only 2.5% of the world’s
agricultural land however consumes 16% of
all pesticides used worldwide.

Cotton production in India has been
slowly increasing from the 50-70s era where
the yields were around 130 kg/HA, and the
average production was around the 60-lakh
bale mark to about 136 lakh bales in 2002-03
with yields of 302 kg/HA. The increase in
yields was driven on the back of increased
availability of fertilizers and pesticides as
well as improvement in the water availability
through irrigation technology.

In 2002, India allowed the first GM seed
(BT cotton) by approving Monsanto’s first
generation GM technology variety, which soon
dominated over 90% of India’s cotton acreage.
BT cotton not only improved the yields by 25-
60% vs the traditional seed varieties but also
reduced the expenditure on the pesticides. The
Oil percentage in the BT variety was higher
than the non-BT variety which also benefited
the ginners and Oil mills.

Over the next few years more farmers
switched to BT seeds which resulted in a
massive increase in the cotton acreage from
76.3 lakh HA in 2002-03 to 128.5 lakh HA in
2014-15 HA and the yields improved from 302
Kg/HA to 511 Kg/HA and reaching a peak of
566 kg/HA in 2013-14. Production too jumped
from 179 Lakh bales to 386 lakh bales in the
same period, with production reaching as high
as 398 lakh bales in 2013-14. This resulted
in India toppling China as the largest cotton
producer in the world. Thus, introduction
of BT seed helped Indian cotton production
triple in just 11 years.

Until 2015-16 Bollgard II technology was
successful in controlling the pink bollworm
infestation. However, 2014 onwards we saw
that the pink bollworm started to develop

Werld

resistance against the seed. In the marketing
year 2015-16, Pink Bollworm heavily affected
Gujarat, while in the marketing year 2017-18
we saw an epidemic level of the pink bollworm
infestation in MP, Maharashtra, Telangana,
AP, and Karnataka. The infestation ranged
between 8-92% and resulted in yield losses
between 10-30%. The Farmers were caught off
guard and did not spray adequate pesticides

to counter the effect of the bollworm. Since
then, various steps have been taken to counter
the effect of bollworms however the results
are not very encouraging as the yields are
constantly dropping from 566 kg/HA in 13-14
to 422 kg/HA in 23-24.

Need for Newer seed varieties: After the
introduction of the second generation

GM variety in 2006, there has been no
improvement in seed technology. The
current BT seeds are the same previous
generation variety, against which
Bollworms have now developed resistance.
They are also not suitable to combat weeds
which develop around the cotton crop.
Weeds can cause more than 30% decrease
in cotton productivity.

There are better seed technologies
available, which have superior Boll count
compared to its predecessors as it offers
three strains of proteins that help cotton
plants against bollworm and other pests.
Current seed generation also offers better
weed management control. Thus, new seeds
may lower the farmer’s costs of spraying
insecticides as well as herbicides.

Improvement in the Cotton production:
Adaptation of the new seed technology

will improve the yields and thereby the
production. Assuming post adoption of the
new seed technology we can improve the
yield to 566 kg/HA which was the yield of
cotton in the year 2013-14, we would produce
402 lakh bales, which is 62 lakh bales higher
than the current year, thus we will have a
potential gain of US$3.72 Billion which at the
moment India is losing each year. In addition,

farmer’s income is likely to improve by 31%
due to improvement in yields by up to 15%
and 7% saving in cost of cultivation.

Rising domestic cotton consumption:
With the crop size almost tripling in 11 years
there has been a massive rise in domestic
cotton consumption, consumption has grown
from 154 lakh bales in 2002-03 to 315 lakh
bales in 23-24. This has led to value creation.
India’s domestic textiles and apparel market
has grown from 50 billion USD in 2010-11
to about 99 billion USD in 2021-22 and is
expected to grow to 190 billion USD by 2025-
26, as per Industry experts.

This has brought about expansion of
the spinning capacities as well as fabric and
garment production. Since 2007 the cotton
yarn exports increased from 1.76 billion USD
to 4.92 billion USD in 2020-21, which is a
176% increase. With improvement in the crop
production numbers we would see a rise in the
yarn exports as well as an increase in the fabric
and garment/madeups production.

Contribution of cotton & cotton textiles
products to the Indian economy: For FY21,
the Indian domestic Textile and Apparel market
is estimated to be US$ 99 billion. Whereas
India’s Textiles & Apparel exports were US$
31 billion. Thus, the total contribution of the
sector stands at US$ 130 billion, which is about
5% of India’s GDP for FY21.

The contribution of the cotton and cotton
textiles products are the largest chunk. In
the year FY21, India’s cotton fiber exports
were US$ 2.4 Billion, whereas the cotton yarn
exports were at US$ 4.9 Billion, cotton fabric
exports stood at US$ 3.3 Billion while Apparel
and madeups exports were US$ 15.7 Billion.
Thus, the contribution of cotton and cotton
textile products stood at close to 60 % of the
total textile exports. Given the scenario where
we can improve the yields and thus production
up to 402 lakh bales, we would have an
additional contribution of US$ 9.8 Billion to the
€conomy every year.

Gains Made from 2005 till 2024: If one
adds all the incremental value that Indian
cotton and its value chain has generated
from the enhanced production volumes
credited to BT seed from 2005-2024 for the
textile sector and Indian economy, the value
is very significant at $ 240 Billion. This value
generation could have been higher by an

additional $133 Billion if the cotton yields
would not have come down from the peak of
566 kgs/Ha, which we had achieved in 2013-

g

2014, to the current levels of 422 Kgs/Ha In FY21, the
Potential Gain that awaits the sector: contribution
Once the policy accommodation for new seeds of cotton a!ld
belonging to next generation GM varieties cotton textile
gets rolled out, as the process has already been products stood
green lighted, it has potential to contribute 0
to the Indian textile economy in a range of at close to 60/0 of
US$ 800 B - US$ 1.6T (base case — best case the total textile
scenarios) over next 15 years. exports. Given
Trait fee and IPR debate: Considering the thﬁ scenario
outsized impact that the GM technology W Ere we can
holds for the Indian cotton farming and improve the
textile sector, it is reasonable to say that such y|e|ds and thus
significant policy support should not be production up to
allowed to get caught in the debates of trait 02 lakh bal
fee and IPR protection. 4021a ales,
we would have
Risks of not addressing seed issue with an additional
urgency: Sustained low yields of cotton will TR
keep pushing the MSP to higher levels and COﬂtI’IbUtl.O!'I of
will make Indian cotton most uncompetitive US$ 9.8 Billion
in the global cotton trade. It will have many to the economy
negatives consequences such as exports of every year.

Indian cotton will go down and will create
pressure on MSP agencies to procure a
larger share of the crop and that may lead
to demand on fiscal resources, it will impact
the competitiveness and acceptability of
Indian cotton textile in world textile trade,
jeopardizing our objectives of much higher
textile exports and consequently can trigger
a spate of NPAs in Indian textile sector.

At current MSP, Indian cotton is more
expensive by approximately 15-20% as
compared to similar type Brazilian cotton,
which has emerged as the most competitive
and large cotton exporting nation in the last
6-7 years.

Employment Generation: The textile sector
provides a huge employment opportunity for
both skilled and unskilled labor. As per IBEF,
the textile sector is the second largest employer
after agriculture in India employing over 45
million people directly and 60 million people
indirectly. Given the additional contribution of
~ US$10 billion due to increase in production
of cotton, there is a potential to create up to 3.5
million new jobs in the sector. Ry
(This article was submitted before he joined
NCEL as Managing Director)
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afeguarding national food security is
a major goal of agricultural scientists
of the National Agricultural Research
System (NARS) comprising Indian
Council of Agricultural Research (ICAR)
institutes and the agricultural universities.
All possible science-based approaches
are used to develop suitable technologies,
farming practices and improved crop
varieties to ensure enough food production
so as to meet the demand of the ever-
increasing population. Scientists engaged
in developing new varieties in different
crops for food and agriculture utilise
various approaches, including conventional
breeding, molecular breeding and genetic
engineering. The new crop varieties are
developed with traits such as increased
yield, resistance to diseases and insect pests,
and tolerance to various environmental
stresses like drought, high temperature,
salinity, flooding, etc. As a result of the
concerted efforts by scientists, we have been
able to improve crop productivity from 0.7
tonnes/ha in 1970 to 2.4 tonnes/ha in 2022,
resulting in an increased food production
in the country, from merely 100mn tonnes
in 1970 to about 330mn tonnes in 2022-23,
without any increase in the net sown area.
During this period, over 5,000 varieties
of cereals, pulses and oilseeds crops were
developed with desired agronomic traits.
However, the productivity of major
crops like wheat, rice, maize, chickpea,
groundnut and mustard in India is far
below the world’s highest productivity
levels. Further, agriculture is facing several
challenges today, predominant among
which are fast-changing climate, dwindling
natural resources like arable land and water,
soil degradation, and emerging pests and
pathogens.

Modern biotechnological tools

While conventional crop breeding is pivotal
for developing improved crop varieties

Werld
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for securing the food demands of an ever-
increasing population, combining it with
advancements in biotechnology and genetic
engineering tools can accelerate the pace of
breeding and help us develop high-yielding
crop varieties adapted to the challenging
climatic conditions. It is thus imperative that
we supplement the conventional breeding
methods with modern biotechnological
tools like genetic engineering and genome
editing to develop new varieties and hybrids
for achieving incremental gains in food
production despite the challenges posed by
climate change.

With the advent of plant genetic
engineering in the early 1990s, India
embarked upon developing genetically
modified (GM) crops with a range of traits
primarily focusing on resistance to insect
pests and diseases, nutritional quality, and
tolerance to drought, salinity, etc. In 2002,
GM cotton hybrids harbouring Bt gene and
imparting resistance against insect-pest
American bollworm were approved by the
Genetic Engineering Appraisal Committee
(GEAC) and released for commercial
cultivation. These Bt cotton hybrids were
rapidly adopted by farmers, resulting in
increased production from about 13mn
bales in 2002-03 to a record production
of 35mn bales in 2014-15. From being
an importer, India went on to become a
leading exporter of cotton globally.

More recently in October 2022, GM
mustard hybrid DMH 11, which was
developed by the Centre for Genetic
Manipulation of Crop Plants in Delhi
University and which has about 25% higher
productivity, was given conditional approval
by the GEAC for environmental release,
and also the GM parental lines, with a view
to developing more high-yielding hybrids
for boosting the indigenous edible oil
production and reducing our dependence on
import over time. (India imported edible oil
worth Rs 1.17 lakh crore in the year 2020-

21, Rs 1.57 lakh crore in 2021-22 and Rs.1.38
lakh crore in 2022-23.)

However, a writ petition was filed in the
court in November 2022. As a result, further
experimentation as required by the GEAC
could not be undertaken and the desired
field testing of the GM mustard parental
lines as well as the GM hybrid DMH 11
could not be completed.

In the meantime, on July 23, 2024,
the Supreme Court has given a split
judgement in the matter, allowing on
the one hand the field testing of the GM
mustard hybrid DMHI11 to continue with
sufficient safeguards and precautions, and
quashing on the other hand the decision
of the GEAC approving the environmental
release of transgenic mustard hybrid DMH-
11. It has directed the Union of India to
formulate a National Policy on GM crops
after conducting a national consultation
with all stakeholders, including the State
Governments, within next four months.

In the national interest

However, it is in the national interest that we
deploy all modern biotechnologies, of which
GM crops form an essential and integral
component, to produce food more efficiently
to meet the growing demand, without
expanding the cultivated land. Notably,
harnessing the benefits of GM technology

is crucial not only for increasing crop
productivity but also for ensuring climate
resilience and environmental sustainability
of Indian agriculture.

Globally, GM crops have the potential to
deliver a range of benefits to farmers, which
include improved protection from insects,
diseases, weeds and extreme weather
conditions like drought, salinity and high
temperature, resulting in increased yields,
reduced pesticide use and increased farmers’
profitability. Importantly, researchers have
developed GM rice, which has shown great
promise in reducing greenhouse gas (GHG)
emissions. Currently, more than 200mn ha
of area is under cultivation of GM crops in
29 countries, and additionally 43 countries
have accepted to consume GM crops.

With regard to safety of GM crops, there
have been about 4,400 risk assessments over
the last more than 25 years by scientific
experts in these 72 countries. All of them
have concluded that GM crops have no
difference in risk as compared to their non-

GM counterparts. Importantly, several
notable scientific bodies around the world
like the Food and Drug Administration
(FDA), the National Academies of Science,
Engineering, and Medicine, USA, the
American Association for the Advancement
of Science, USA, the World Health
Organization (WHO), and the National
Academy of Agricultural Sciences (NAAS),
India, have analysed the issue of GM foods
safety critically and found that GM crops are
safe from the biosafety angle.

Delaying the adoption of GM crops can
have several consequences such as reduced
agricultural productivity, and increased
dependency on less improved crop varieties
and traditional farming practices. Crop
varieties developed through conventional
breeding methods may not always be
sufficient to meet the growing demands for
food due to a constant increase in population
and fast-changing climatic conditions.

Also, farmers may continue to rely more on
chemical pesticides and fertilizers. This will
not only increase input costs but also pose
environmental and farmers’ health risks
associated with pesticide use. GM crops
offer an alternative and can supplement

the ongoing breeding efforts for developing
high-yielding, pest- and disease-resistant,
and nutritionally enriched crop varieties and
hybrids, while also enhancing resilience and
sustainability in agricultural production.

Further, countries that embrace
agricultural biotechnologies, including
GM crops (and also genome editing for
that matter), may gain a competitive edge
in global markets by producing higher
yields more efficiently. Recently, China has
approved higher-yielding GM soybean,
corn, cotton and papaya for commercial
cultivation for improving its agricultural
efficiency. Hence, delaying adoption of GM
technology could limit India's ability to
compete in agricultural trade internationally.
Timely release of GM crops which are at an
advanced stage in the regulatory pipeline will
provide immediate advantage and benefit
to Indian farmers. Finally, we should derive
as much benefit as possible by permitting
the cultivation of the genetically improved,
higher-yielding, robust GM crops capable of
producing more from less, for the welfare of
farmers and consumers and for reducing the
environmental footprint of agriculture. [

(The writer's views in the article are his personal.)
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News Roundup

In the current ethanol supply year
running from November 2023

to June 2024, maize is emerging as

a dominant source of ethanol for
blending with petrol. Currently, every
third liter of ethanol used in blending
is derived from maize. If this trend
continues, maize-based ethanol

is poised to surpass the quantity
produced from sugarcane juice and
molasses. Blending of ethanol in

Rajasthan Launches
Interest-Free Loan Scheme
for Animal Hushandry

he Rajasthan government has

introduced a new initiative to
support animal husbandry by offering
interest-free loans up to Rs 1 lakh. This
financial assistance will be provided to
animal keepers through the 'Gopalak
Card.' The announcement was made
by Animal Husbandry and Dairy
Minister Zoraram Kumawat during
the inauguration of the Gogamedi Fair
in Hanumangarh. Minister Kumawat
highlighted that the Chief Minister has
also approved a grant of Rs 20,000 for
raising the first offspring of a camel.
Animal husbandry plays a crucial role
in Rajasthan’'s employment sector,
ranking as the second-largest business.
Additionally, the state government has
launched insurance coverage for dairy
animals and established 536 mobile units
to provide veterinary care at farmers'
homes.
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petrol has reached 13 percent for this
period. Out of the total 401 crore liters
of ethanol supplied, 135 crore liters have
been produced from maize. This has led
to an increase in the share of ethanol
made from maize and other food grains
unsuitable for human consumption,
which now stands at 52 percent.

IARI Tops NIRF Agricultural
Institutions Ranking

he Indian Agricultural Research

Institute (IARI) has been ranked
as the top agricultural institution in
the country for 2024, according to
the Union Ministry of Education's
latest rankings. Among the top ten
agricultural institutions, the National
Dairy Research Institute of Karnal is
in second place, followed by Punjab
Agricultural University, Ludhiana at
third, and Banaras Hindu University at
fourth. The Indian Veterinary Research
Institute in Izzatnagar is ranked fifth.

Tamil Nadu Agricultural University

secured the sixth position, Chaudhary
Charan Singh Haryana Agricultural
University in Hisar is seventh, and G.B.
Pant University of Agriculture and
Technology in Pantnagar is eighth. The
Central Institute of Fisheries Education
and Fisheries University in Mumbai is in
ninth place, Sher-e-Kashmir University
of Agricultural Sciences and Technology,
Jammu rounds out the top ten.

Specifically, during the November
2023 to June 2024 period, ethanol
derived from food grains accounts
for 52.7 percent of the total supply,
amounting to 211 crore liters. In
comparison, ethanol produced from
sugarcane juice and molasses totals
190 crore liters. This is a significant
rise from the previous ethanol supply
year (2022-23), when the blending
share of ethanol from food grains
was only 27.1 percent. The increased
reliance on maize for ethanol
production has led to a situation where
maize imports are now necessary to
meet the growing demand.

AT

Himachal Pradesh to Brand
Natural Farming Products

he Himachal Pradesh government

is taking steps to advance natural
farming in the state by introducing
a unique trademark for its products.
Chief Minister Sukhwinder Singh
Sukhu, during a review of the
Agriculture Department's schemes,
emphasized the importance of
branding natural farming products to
help farmers secure better prices for
their produce.

The Chief Minister has called for
the development of a comprehensive
certification mechanism and the
establishment of specialized soil testing
laboratories. He also urged farmers to
adopt chemical-free farming practices
and directed officials to promptly fill
vacant positions in the Agriculture
Department to address staffing
shortages. Additionally, a detailed
system for the certification, packaging,
and marketing of natural farming
products is to be developed.

Jharkhand Increases Farm
Loan Waiver Time Limit

he Jharkhand government

has raised the limit for
agricultural loan waivers from
Rs 50,000 to Rs 2 lakh. Chief
Minister Hemant Soren hailed
this decision as a significant
milestone for the state, promising
substantial relief for farmers.
Additionally, the honorarium
for village heads will be doubled
from Rs 2,000 to Rs 4,000 per
month, costing Rs 85.59 crore.
This new waiver policy will
benefit approximately 1.91 lakh
farmers. Previously, the state
had announced a waiver for crop
loans up to Rs 50,000 in 2021-22,
resulting in the waiver of loans for
over 4.73 lakh farmers to date.

RiceTec and Mahyco
Form Joint Venture for
Climate-Smart Crops

merican company RiceTec

and Indian firm Mahyco
Private Limited have launched a
joint venture named Paryan to
develop and market climate-smart
and herbicide-tolerant wheat and
rice varieties. Under this equal
partnership, RiceTec’s subsidiary,
Savanna Seeds Private Limited,
will focus on rice varieties, while

Sonalika Sells 50,000
Tractors in Four Months

Sonalika, a leading tractor brand, has
achieved a significant milestone by
selling over 50,000 tractors in the first
four months of the fiscal year 2024-25.
From April to July, the company sold
a total of 51,268 tractors, marking a
substantial increase in its domestic
market share. Sonalika offers a diverse
range of tractors from 20 to 120 HP,
featuring advanced technologies such
as Heavy Duty Mileage (HDM), CRDS
engines, multi-speed transmissions,
and cutting-edge 5G hydraulics.
Raman Mittal, Joint Managing

Director of International Tractors
Limited, expressed enthusiasm about
surpassing the 50,000 tractor sales
mark. He highlighted that in-house
production capabilities enable the
company to tailor tractors to farmers'
needs and to expand rapidly into new
markets.
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nion Agriculture and Farmers

Welfare Minister Shivraj Singh
Chauhan announced in the Rajya
Sabha that a 12 percent penalty

Mahyco will handle wheat seeds. The
new rice varieties are designed for
Direct Seeded Rice (DSR) sowing, and
the wheat varieties are intended for

will be applied to crop insurance
companies that delay claim payments
to farmers. This penalty will be
credited directly to the farmers'
accounts. Chauhan explained that
such delays are often due to state
governments not releasing premium
subsidies on time. He urged states to
release their share of funds promptly.
To streamline the process, the
central government has separated

its funding from state contributions,
enabling quicker disbursement.
Additionally, remote sensing will
now be used to assess at least 30
percent of crop losses instead of
traditional methods.

zero tillage technology.

Ajay Rana, Managing Director
of Savanna Seeds Private Limited,
stated that the innovative
technology behind these seeds
will reduce labor costs and
environmental impact, eliminating
the need for stubble burning. The
joint venture's name, 'Paryan,’
has been derived from the word
paryavaran. The technology includes
RiceTec’s Fullpage for DSR and
Mahyco’s Freehit Cropping Solution
developed with US company
GeneShifters for zero tillage.
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A Portable System to Replicate

Soil-like Conditions

M Somasekhar

researchers at the Indian Institute

of Technology (IIT) Guwahati have
developed a portable, cost-effective
microfluidic system designed to replicate
soil-like conditions. They have tested
the system which has demonstrated that
optimising nutrient flow can improve
root growth and nitrogen uptake, leading
to overall enhanced crop yields.

Prof. Pranab Kumar Mondal,
Associate Professor in the Department
of Mechanical Engineering and an
associate faculty in the School of Agro
and Rural Technology at IIT Guwahati,
and his team leveraged microfluidics to
gain insights into how the primary root
emerging from a seed absorbs nutrients
from the soil.

Their novel use of microfluidic
technology to analyse root behaviour
holds the potential to significantly
enhance crop management and boost
agricultural yields by optimising nutrient
delivery and root development in on-
field, practical farming applications.

Their research work has been
supported by the Science and
Engineering Research Board (SERB/
ANREF), Govt of India. The team's
findings have been published in a paper

In efforts to improve crop yields,
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co-authored by Kaushal Agarwal, Dr
Sumit Kumar Mehta and Prof. Pranab
Kumar Mondal in The Royal Society of
Chemistry’s journal Lab on a Chip.

What is microfluidics?
Microfluidics, the study of fluid flow
in micrometre-sized structures, has
revolutionised research in cell studies
by enabling precise control and
characterisation of fluid dynamics at
small scales.

The existing micro-devices primarily
focus on phenomena like root-bacteria
interactions, hormonal signalling
and pollen tube growth, with limited
exploration into real-time plant root
dynamics. Specifically, the impact of
mechanical stimuli from nutrient flow on
root growth and thigmomorphogenesis
(the response of plants to mechanical
stress) has not been extensively studied.

To address these challenges, Prof.
Mondal and his team investigated the
high-yielding mustard variety, Pusa
Jai Kisan, known for its effective root
diameter in the micrometre range. Their
goal was to understand how different
nutrient flow conditions influence root
growth and nitrogen uptake during the
critical post-germination stages.

Explaining their research highlights,
Prof. Mondal said: “Our study provides
new insights into plant root dynamics
through the use of microfluidic devices.
We validated our setup’s design and
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Prof. Pranab Kumar Mondal of IIT Guwahati with his Eeam

findings by simulating nutrient flow,
measuring nitrogen uptake, and
analysing the effects of nutrient uptake
and fluid pressure on root cells. This
research enhances our understanding
of how mechanical stimuli and
nutrient uptake interact, with practical
implications for agriculture”

The researchers found that increasing
the flow rate of the nutrient medium
enhanced root length and nitrogen
uptake up to an optimal rate. Beyond
this point, excessive flow-induced stress
reduced root length. This research
highlights that carefully managed
nutrient flow induces significant
morphological changes in the root,
promoting plant growth. The primary
root of a germinating seed serves as the
plant's anchor. This root must navigate
various soil conditions during early
growth.

Factors such as nutrient supply, pH
levels, soil composition, aeration and
temperature significantly influence root
development. However, studying root
dynamics has been challenging due to the
limitations of traditional experimental
set-ups, which often require large
containers and complex handling.

In the next phase of their research, the
IIT Guwahati team plans to explore the
molecular mechanisms underlying flow-
induced changes in root growth.

(M Somasekhar is an independent
journalist based out of Hyderabad)
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