ISSN (E): 2583 - 0821
Sun. Agri.:e- Newsletter, (2026) 6(1), 65-66

AGRICULTURE

e-Newsletter Article ID: 527

Rewriting Nature’s Immune Code: How CRISPER is
making Plants Disease-Proof

INTRODUCTION
Sunil Kumar and Akanksha For centuries, farmers have quietly fought a battle that most

Yashwant Singh Parmar people never see. In fields and orchards across the world,
University of Horticulture and crops face constant attacks from microscopic enemies-fungi,
Forestry, Solan, H.P. (India) bacteria, viruses, and other pathogens capable of destroying
harvests. These attacks cost the world millions of tonnes of
food each year and place heavy economic pressure on
farmers. To defend these attacks, agriculture has traditionally
relied on pesticides, resistant varieties, and good field
practices. While these strategies have helped, they have not
ended the ongoing war between plants and pathogens. Now,
a powerful scientific tool is offering a new strategy: helping
plants strengthen their own immune systems.
CRISPER: A New Ally for Plant Defence
In 2012, scientist identified a natural defence mechanism in
bacteria that could be adapted to cut and alter DNA with
extraordinary precision. This system is called CRISPER.
Although CRISPER first gained attention for its medical
Open Access application, it rapidly found a promising role in agriculture.
With CRISPER, researchers can edit specific genes in plants
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document. Instead of waiting years for resistant traits to

Available online at appear through conventional breeding, gene editing can
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How Editing Genes Helps Crops Resist Disease

Plant disease occurs when pathogens outsmart plant
Article History defences. CRISPER gives scientists the ability to change this
Received: 3.1.2026 dynamic by adjusting genes that influence susceptibility and
Revised: 7.1.2026 resistance. Some examples are (Figure 1):
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Boosting Natural Immunity

Plant possess complex immune signalling
systems. Gene editing can strengthen these
responses, allowing plants to detect and react to
pathogens faster.
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Targeting Viruses Directly

Viral diseases are notoriously difficult to control
with chemicals. CRISPER tools can target and
break viral genomes, offering a new route for
managing plant viruses.
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Figure 1. CRISPER-Cas Gene Editing

Towards
Protection
Chemical pesticides have played a major role in
plant diseases control, but they also raise
concerns related to food safety, environmental
health, and resistance development in pathogens.
Overuse of fungicides has already resulted in
resistant strains of several major crop pathogens
worldwide. Gene-edited resistance reduces the
need for repeated chemical sprays. A seed
carrying strong immune traits provides protection
throughout its life, lowering production costs and
ecological impact. This shifts aligns well with a
global goals for sustainable, climate-smart
agriculture.

Climate change and the Rise of New Plant
Diseases

Climate change is altering weather patterns,
making some regions warmer and more humid-
ideal conditions for disease outbreaks. Pathogens
that were once limited to specific regions are
expanding their range, aided by global trade and
shifting climates. Outbreaks of diseases such as
wheat blast, banana Fusarium wilt (TR4), and
late blight demonstrate how quickly plant health
landscape can change. Faster breeding and gene
editing are becoming essential tools to keep pace
with these evolving threats.

Public Perception and Regulation

Unlike older genetically modified crops, many
CRISPER-edited plants do not contain foreign

Cleaner and Sustainable Crop
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DNA. They carry small changes that could have
occurred naturally over generations. For this
reasons, several countries have begun treating
gene-edited crops differently from conventional
GMOs. Public attitudes are gradually shifting as
awareness grows and the edits become easier to
explain. Still, ethical, regulatory and access
questions remain-especially regarding
affordability and technology sharing.

Opportunities for India

In countries like India, where plant diseases
routinely affect staple crops, the potential for
gene-edited varieties is significant. Stronger
disease resistance in rice, wheat, tomato, brinjal,
banana, chilli and millets could reduce pesticides
dependence, increase vyields, and improve
farmers incomes. Gene editing also supports food
safety and export opportunities by reducing
chemical residues.

Concluding remark

Plant pathology has always been a field focused
on understanding and managing invisible threats.
CRISPER introduces a new chapter-one in which
crops are not passive victims but active
defenders. If integrated thoughtfully, gene edited
immunity could reshape how we protect crops
and secure food systems in warming world.
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