
P U N J AB 'S  P AD D Y  P AR AD O X
One Crop, Many Crises

From short-duration seeds and stubble smoke, to floods, migration and mental health —

how one crop's economics shaped Punjab's environment and its people



P A R T  1   ·   T H E  P R O M I S E

Can better seeds stop stubble burning?

● After NGT's 2015 order and Delhi's 2016 smog crisis, Punjab pushed 

short-duration paddy varieties (PR-126, PR-121) to fight straw burning.

● New varieties mature up to three weeks earlier — PR-126 alone frees a 

window of over 35 days between paddy harvest and wheat sowing.

● PAU distributed free seeds in six districts (2018-19). The logic: more time 

to clear fields, less need to burn.

THE A S S U M P TI O N

More time in hand for farmers would naturally mean less stubble 
burning.

SHORT-DURATION VARIETIES,
SHARE OF PUNJAB'S PADDY AREA

32.6%
2012

67.7%
2021

Government's short-duration push more than doubled the 

area under quick-maturing paddy in under a decade.

Source: Down To Earth — Vivek Mishra 2



T H E  L O G I C  T H A T  D I D N ' T  H O L D

A clear connection — that reversed in practice

TH E EXPEC TED  C H AI N

1 Government promotes short-duration seed (PR-126)

2 Crop matures 3 weeks earlier

3 Farmer gets a 35-day window before wheat sowing

4 Farmer uses the time to clear stubble without fire

5 Stubble burning falls

WH AT AC TUALLY  H APPENED

1 Short-duration area doubled: 32.6% → 67.7% (2012-2021)

2 Same districts saw burning rise, not fall

3 Rupnagar (~80% short-duration area): fires up 1,400%

4 Freed-up days used to fit in a 3rd cash crop, not to avoid fire

5
Straw still burned — just to clear land faster for potato, peas, 
mustard

Source: Down To Earth — Vivek Mishra 3









P A R T  2   ·   T H E  C O N T R A D I C T I O N

Burning rose exactly where short-duration varieties boomed

1,400%

287%

204% 194%

-8% -7% -22%

Rupnagar Hoshiarpur Kapurthala Ludhiana Ferozepur Mansa Muktsar

% change in stubble-fire incidents by district (2018 → 2020)
RUPNAGAR

+1,400%
rise in fires — despite ~80% of its paddy area already 

under short-duration varieties by 2020.

ONLY 3 DISTRICTS IMPROVED

Muktsar, Ferozepur and Mansa — mostly districts where 

long-duration varieties still dominate, not short-duration 

ones.

Adoption of the 'right' seed did not reliably predict less 

burning.

Source: Down To Earth — Vivek Mishra 4



P A R T  3   ·   T H E  R E A L  C A L C U L A T I O N

Farmers were weighing economics — not ignoring science

1

Lower yield

PR-126 gave ~7 t/ha versus ~8.8 t/ha 

from long-duration Pusa-44 —

farmers felt the income gap.

2

A rush for a 3rd crop

The extra window was often used to 

sow potato, peas or mustard for cash 

— so straw still had to go, fast.

3

Rice mills push back

Punjab's 3,600 rice mills initially 

discouraged PR-126; MSP gaps (Rs 

1,960/qtl for PR-126 vs Rs 4,000-

5,000 for PB-1121) shaped what 

farmers grew.

4

Cost of the alternative

Diesel over Rs 100/litre and costly 

residue machinery made burning the 

cheapest, fastest option.

"What do we do if not set the stubble on fire? Paddy cannot be bundled or sold anywhere. About 24-25 quintals of stubble is released in one acre; farmers 

cannot keep it in the house." — Balendra Singh, farmer, Tarn Taran district

Source: Down To Earth — Vivek Mishra 5



T H E  B I G G E R  P I C T U R E

A decade of interventions, a stubborn trend line

15,377

10,621

3,502
4,042

11,664

5,772

2016 2017 2018 2019 2020 2021*

Farm-fire incidents recorded by VIIRS satellite data

*2021 figure counted only till 22 October — season was still underway.

THE LESSON FOR PUNJAB

A better seed changes what's 

biologically possible.

It doesn't change what's economically 

rational.

● Science alone cannot fix a system problem.

● Farmers grow what is profitable, procured, and 

accepted by mills.

● Real change needs seed + market + 

procurement policy + affordable machinery, 

together.

Source: Down To Earth — Vivek Mishra 6



T H E  L O N G - D U R A T I O N  H O L D O U T

In Malwa, farmers still won't let go of Pusa-44

Barnala

Bathinda

Ludhiana

Mansa

Moga

Muktsar

Sangrur

Malwa districts: PAU-cited 40-60% of area still under long-duration paddy

Original chart built from PAU / DTE-reported district data —not a reproduction of any published map.

WHY PUSA-44 SURVIVES THE BAN

● Yield gap: Pusa-44 gives up to 40 quintals/acre vs PR-126's 35 

— a 5-quintal loss farmers can't yet absorb.

● Nov 2023: Supreme Court rebuked Punjab, Haryana, UP & 

Rajasthan for not curbing the variety driving stubble burning.

● Oct 2023: CM Bhagwant Mann announced a ban on Pusa-44 

sale from the next Kharif season.

● PAU data (2019-24): area under non-recommended varieties 

(mostly Pusa-44) still ~42% of Punjab's paddy.

● Rice mills still prefer it — its grains don't break during milling, 

unlike short-duration varieties.

Source: Down To Earth (Hindi) — Vivek Mishra, "Ground Report: Punjab's Long-Duration Paddy" 7





W H E N  T H E  R I V E R S  P U S H E D  B A C K

2025: Punjab's worst floods since 1988
Breaches on the Ravi, Beas and Sutlej left the 'breadbasket' underwater

2,520

villages submerged

~4,00,000

farmers directly hit

7,00,000 ha

under floodwater

2,02,095 ha

standing crop destroyed

58

lives lost

~10,000

houses damaged

"For days, we saw the waters in the canals swell, but the government did not do anything." — Gurpreet Singh, farmer, Kapurthala district

Source: Down To Earth, "Despair After Deluge" series — Vivek Mishra & team 8







T H E  H U M A N  C O S T   ·   M I G R A T I O N

When the land stops paying, families borrow to leave

74%

of Punjab's foreign migration over the last 

30 years happened after 2016 alone

13.34%

of rural Punjab households now have at least 

one member living abroad

Rs 3.13 lakh

average loan taken per family to send a 

member abroad

56%

of migrant families had to borrow money for 

the move

Rs 14,342 cr

total borrowed statewide for migration

READING THE PATTERN

● Same crisis, new symptom: farm debt from 

paddy-wheat economics now finances exit 

from the very land it came from.

● Even loss-making land is mortgaged or sold to 

fund a child's migration.

● Villages report an ageing, shrinking workforce 

left to farm.

Source: Down To Earth (Hindi), citing PAU migration study — Vivek Mishra 9



T H E  H U M A N  C O S T   ·   H E A L T H

Behind the debt, a quieter health crisis

PUNJAB, IN NATIONA L DATA (NCRB)

~45%
of Punjab's suicides (2021) were linked to illness — roughly 2.5x the 

national average

Nationally in 2024: 30,617 illness-linked suicide deaths vs 10,546 

farmer/farm-worker suicides — illness is the more frequent, less 

discussed toll.

WHAT EXPERTS SAY

"Suicide prevention is not solely a mental health issue — it is 

a public health, social and developmental issue. If Punjab 

wants to reduce illness-related suicides, we must treat the 

person, not just the disease."

— Zimi Angad Singh, psychologist, Mental Health First India, in conversation with 

Down To Earth

Debt, migration-related family separation and agrarian stress are recurring 

threads behind these numbers — not any single cause.

A sensitive subject for the classroom — approach with care. This is population-level data, not a portrait of any individual or family.

Source: Down To Earth — "What Suicide Statistics Conceal" & interview with Zimi Angad Singh 10





C O N N E C T I N G  T H E  D O T S

One crop, many crises

Paddy-wheat

lock-in

Water stress +

stubble burning

Flood

vulnerability
Farm debt

Migration &

mental health toll

Each box is its own Down To Earth story. Together, they trace one system: a crop whose economics were fixed for food securityin the 1960s-

70s now shapes water tables, air quality, disaster exposure, household debt and public health — decades later.

This is why a single fix — a seed, a subsidy, a ban — rarely resolves a problem this deeply interconnected.

Synthesis based on Down To Earth's Punjab reporting, 2021-2026 11



F O R  D I S C U S S I O N  

If the science was right,

why didn't the outcome follow?

Q1
What other environmental problems in our own villages/districts follow this same pattern — a good idea that failed for economic 

reasons?

Q2 How do stubble burning, floods, debt and migration connect in the lives of families you know?

Q3 How can teachers help students see environmental issues as social and economic questions, not just technical ones?

Reporting: Vivek Mishra & the Down To Earth team  ·  Centre for Science and Environment



W A T C H

Farmers unite in Punjab and Haryana during the 2023 floods

A short Down To Earth video on farmers helping each other through recurring floods — useful to open or close the classroom discussion.

Video: Down To Earth, YouTube — youtube.com/watch?v=7RL9-TRqMe0 12
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