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Climate Proofing the Future with
Ancient Rice: India’s Heirloom Varieties

s climate change tightens its grip on

Indian agriculture, the search for

resilient crops has become one of the

defining challenges of our time. Floods

are inundating fertile plains, prolonged droughts
are exhausting groundwater, and rising sea
levels are pushing saltwater into coastal farm-
lands. Scientists are investing heavily in devel-
oping climate resilient crops, yet some of the
most promising solutions may not lie in sophis-
ticated laboratories but in the forgotten seed
baskets of India’s farmers. Long before climate
resilience became a scientific objective, gener-
ations of cultivators across the subcontinent had
already developed rice varieties capable of sur-
viving floods, droughts, saline soils and other
environmental extremes. In an age of climatic
uncertainty, these heirloom grains are emerg-
ing as living repositories of genetic resilience.
For centuries, Indian agriculture thrived not
because farmers cultivated a single superior
variety of rice, but because they nurtured extra-
ordinary diversity. Every landscape shaped its
own seed. River valleys favoured varieties
that could withstand seasonal flooding, dry
uplands required drought tolerant grains,
while coastal communities preserved rice
capable of growing in saline conditions.
Farmers patiently selected seeds from the
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Pokkalipossesses unique
genetic mechanisms that
regulate salt balance
within plant cells and
activate complex stress
response pathways,
enabling it to tolerate
not only salinity but also
several related environ-
mental stresses. What
traditional farmers con-
served through experi-
ence is now recognised
by modern science as
one of the world’s most
valuable genetic
resources for breeding
climate resilient rice.
Pokkali is far from an
isolated example. Across
India, numerous indige-
nous varieties illustrate
how farmers responded
to different ecological
challenges with remark-
able precision. Samba
Mosanam is known for
surviving prolonged
flooding, while Kullankar
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healthiest plants, refined them over genera-
tions, and adapted them to local soils, rainfall pat-
terns and cultural preferences. This continuous dia-
logue between nature and cultivator transformed
India into one of the world’s richest centres of rice
agrobiodiversity, where thousands of indigenous
landraces evolved long before the emergence of
formal plant breeding.

The Green Revolution fundamentally transformed
Indian agriculture by dramatically increasing food
production and helping the country overcome
chronic grain shortages. However, its success also
encouraged widespread cultivation of a relatively
small number of high yielding varieties. As tradition-
al landraces gradually disappeared from farmers’
fields, India lost an immense reservoir of genetic
diversity that had evolved over centuries. This
erosion of agrobiodiversity received little attention
when productivity remained the overriding concern.
Today, however, as climate change exposes the vul-
nerability of genetically uniform cropping systems,
the value of these forgotten seeds is being reassessed
by agricultural scientists worldwide.

Among India’s most remarkable heirloom vari-
eties is Pokkali, cultivated for generations in the
saline coastal wetlands of Kerala. Farmers had long
recognised its ability to flourish in fields periodical-
ly inundated by seawater, but only recently has mol-
ecular research revealed the sophistication of its
natural adaptations. Scientists have shown that

1. Unjumble these scrambled words to form the terms from Ancient
India often used in Agriculture & Food Security:

performs well under
drought conditions. Kuzhiyadichan combines tol-
erance to drought and salinity, Mattaikaradapts to
drought and sodic soils, and Poongar and Sorna
Masuri continue to thrive in saline environments.
Such diversity demonstrates that climate adapta-
tion was deeply embedded within India’s tradition-
al farming systems centuries before the concept
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INDIA'S HEIRLOOM RICE VARIETIES
OFFER MORE THAN AGRICULTURAL
HERITAGE; THEY HOLD GENETIC
RESILIENCE SHAPED OVER
CENTURIES. FROM FLOOD AND
DROUGHT TOLERANCE TO SALINITY
RESISTANCE AND NUTRITIONAL
RICHNESS, THESE ANCIENT GRAINS
REVEAL HOW TRADITIONAL FARMING
WISDOM CAN HELP CLIMATE-PROOF
INDIA'S FOOD FUTURE.
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Rain Prediction
Long before
modern

meteorology,
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systematic
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1. Arrange the circled letters to answer the following:

Codifying the Seasons

A Living Legacy
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6 Arjuna, look!
r,J » The three worlds
are burning! Quickly,
release your weapon
to stop him!

entered scientific literature.

Equally significant is the nutritional wisdom pre-
served within these heirloom grains. Traditional
farmers rarely separated productivity from human
health. Rice varieties were valued not only for their
ability to withstand environmental stress but also
for their nutritional and medicinal qualities.
Mappillai Samba, long associated with strength and
endurance in Tamil Nadu, contains high levels of
antioxidants, iron and dietary fibre. Kerala’s Navara
(Njavara) has occupied a distinctive place in
Ayurvedic practice for centuries because of its ther-
apeutic properties, while Kavuni, an ancient black
rice, is rich in anthocyanins and other bioactive com-
pounds now recognised for their health promoting
potential. These examples reflect an agricultural tra-
dition that viewed food, health and ecology as inter-
connected rather than separate domains.

Behind every surviving landrace lies an equally
remarkable system of indigenous knowledge.
Farmers continuously selected superior seeds
exchanged them through community networks and
adapted them to changing environmental condi-
tions. Women played a central role in conserving
seed diversity within households, ensuring that valu-
able genetic resources were passed from one gen-
eration to the next. Every village effectively func-
tioned as a living seed bank, conserving biodiver-
sity through cultivation rather than storage.

The future of Indian agriculture will depend not
on choosing between traditional knowledge and
modern science, but on bringing the two togeth-
er. Plant breeders increasingly recognise that
heirloom rice varieties possess genes that can
strengthen future cultivars against floods, drought,
salinity and emerging climatic stresses. Conserving
indigenous seeds is therefore not an exercise in nos-
talgia but a strategic investment in national food
security. Among the many climate resilient lan-
draces documented across India are Pokkali,
Mappillai Samba, Navara, Kavuni, Samba Mosanam,
Kullankar, Kuzhiyadichan, Mattaikar, Nootripathu,
Norungan, Poongar, Sorna, Sorna Masuri,
Karuthakar Poha, Aijong, Balijira, Kalijira, Kushal,
Lal Kartika, Maloti, Moniraj, Najira, Saada Kartika,
Sornomoshari, Swarnabh and Khonkosh, each
preserving unique adaptations shaped by centuries
of farmer innovation.

As India prepares for an increasingly uncertain
climatic future, these ancient grains offer a pow-
erful reminder that resilience is often inherited
rather than invented. The farmers who patiently
shaped these landraces were not merely cultivat-
ing crops; they were building a genetic insurance
policy for generations they would never meet.
Rediscovering and conserving this indigenous
seed wisdom may prove to be one of the most
important agricultural investments of the twenty
first century.

MONSOON KNOWLEDGE AND CROP TIMING

some scholars place it between 6th and 11th centuries CE) details
astrological and meteorological indicators for forecasting monsoon rains.
It advises farmers to observe wind direction daily using a rod with a flag
to forecast rainfall, blending astronomical observation with practical
field guidance. It also contains specific instructions for seed collection,
preservation and optimal sowing times.

Varahamihira's Brihat Samhita (6th century CE) dedicated entire
chapters to predicting monsoon patterns based on which nakshatra the
moon occupied during specific seasons. It highlighted the vital role of
monsoon rains in ensuring agricultural prosperity and food security.

State-Organised Planning

Kautilya's Arthashastra (4th century BCE-3rd century CE)
institutionalised this knowledge: the Sitadhyaksha (superintendent of
agriculture) was tasked with seed preservation, irrigation oversight,
regulation of manure and seasonal planning.

This astro-meteorological tradition was transmitted through the Krishi
Panchang, structured by agricultural seasons and tailored to local
climate, soil and cropping patterns, that rural Bharat still follows.

(Fable with Moral
Nala and Damayanti

(Mahabharata,

The tale of Nala and Damayanti from the
Mahabharata’s Vana Parva is an epic
story of love, separation and ultimate
redemption.

Nala, the righteous king of Nishadha,
and Damayanti, the beautiful princess
of Vidarbha, fell in love through mes-
sages carried by a golden swan. At
Damayanti’s Swayamvara, the gods
Indra, Agni, Varuna, and Yama dis-
guised themselves as Nala to win her
hand. Unable to distinguish them,
Damayanti prayed sincerely. Impressed
by her devotion, the gods revealed
their identities by not blinking or casting
shadows, allowing her to successfully
choose Nala. Their happiness was cut
short by the demon Kali. Seeking ruin,
Kali possessed Nala after he committed
a minor ritual error. Under this evil influ-
ence, Nala played a game of dice with
his brother Pushkara, losing his entire
kingdom and wealth. Exile followed and
out of grief and a desire to save
Damayanti from suffering, Nala aban-
doned her while she slept.

Wandering alone, Nala rescued the
snake king Karkotaka from a fire. The
snake bit Nala, turning him into an
unrecognizable, dwarfed charioteer
named Bahuka to protect him from Kali
and gave him a magic garment to
regain his form. Nala then worked for
King Rituparna of Ayodhya.

Meanwhile, Damayanti safely reached
her father’s palace. To find Nala, she
announced a fake second Swayamvara,
knowing only Nala could drive a chariot
from Ayodhya to Vidarbha in a single

na Parva)

day. Rituparna rushed to the event
with Nala driving. Along the way,
Rituparna taught Nala the ultimate
secrets of dice in exchange for horse-
riding expertise, which expelled Kali
from Nala’s body.

At Vidarbha, Damayanti recognized
Nala by his unmatched cooking skills and
chariot speed. Nala donned the magic
garment, regained his true appearance
and happily reunited with his family.
Armed with his new dice skills, Nala
returned to Nishadha, defeated Pushkara
and successfully reclaimed his kingdom.
MORAL OF THE FABLE : Never give up;

perseverance is the key to success. j
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The lakeside settlement of Lahuradewa in
Sant Kabir Nagar, Uttar Pradesh, has
yielded some of South Asia’s earliest
archaeological evidence for the use--and
possibly cultivation--of rice. Excavations
uncovered carbonised rice grains, husks
and other plant remains from its earliest
occupation levels, with evidence
extending back to around the 7th
millennium BCE. The excavators identified
some remains as domesticated rice (Oryza
sativa) and argued for an early farming
tradition in the Middle Ganga Plain.
Lahuradewa is therefore central to an
important debate about the history of rice.
Its finds suggest that communities of the
Ganga valley may have begun managing
and cultivating local rice independently,
pointing to an indigenous trajectory of rice
agriculture in northern India rather than
rice farming simply arriving there fully

QUIZ Agriculture & Food Security

Questions SEten

Which Neolithic site has shown
the earliest evidence of farming
in the Indian subcontinent, as
early as 7000 BCE?

Gufkral

developed from East Asia.

It has also been suggested that locally
managed or cultivated rice populations in
northern India formed a proto-indica
tradition, which much later interacted and
hybridised with fully domesticated
Jjaponica rice arriving from East Asia.
Whichever way we see it, the evidence
from Lahuradewa does help to place the

Middle Ganga valley as an important early

centre in the long process through which
wild rice became a cultivated crop.

Option

Burzahom Mehrgarh Maski

Which archaeological feature at
Mohenjo-daro and Harappa
provides a significant evidence
of a centralized food security
system during the Indus Valley
Civilization?

fields

Ploughed

Dockyards Citadels

Granaries

In the Later Vedic texts, the term
‘Vrihi’ was used to distinguish a
specific crop from ‘Godhuma’.
What crop did ‘Vrihi’ refer to?

Wheat

Rice Barley

Pearl Millet

What was the irrigation tax
collected from peasants who
utilized state-built canals,
reservoirs or tanks in the
Mauryan period?

Udakabhaga

Pranaya Pindakara Shulka

Which of them was not a
cash/commercial crop during
the Tamil Sangam Age?

Cotton

Sugarcane Sandalwood Red Rice
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Nation

You made a mistake,
Yudhishthira. Ashwatthama
is reckless! He holds the

ultimate weapon—
the Brahmashira. He once

even begged for my Chakra
to become invincible, but
couldn’t lift it. He cannot
be trusted!

STOP, brave watriors!
If these celestial weapons B
collide, the earth will be |
shattered, and rain will
not fall for twelve years'

May the heavens
protect us! I release
my Brahmashira to

neutralize his!

Realizing the grave danger Bhima is in,
Krishna, Arjuna, and Yudhishthira race

to catch up with him.

ges.

I withdraw my
weapon for
the sake of

Ashwatthama!
Withdraw your

weapon mow!

MORAL OF
THE STORY:

“TRUE
STRENGTH
LIES NOT IN
THE POWER
TO
DESTROY,

BUT IN THE
WISDOM TO
EXERCISE

RESTRAINT

FOR THE
GREATER
GOOD OF
THE NATION
AND
HUMANITY.”

The Pandavas, yourself,

and above ali,
THE NATION,

must be protected

at all costs!




