
Biotechnologyi
Advanced Insights onAdvanced Insights on

In FarmingIn Farming



THE ROLE OF CRISPR IN
AGRICULTURAL BIOTECHNOLOGY

What is CRISPR?
CRISPR (Clustered Regularly Interspaced
Short Palindromic Repeats) is a precise
genome-editing tool that allows scientists
to modify DNA sequences at specific
locations.

How it is being used in agriculture:
Developing drought-tolerant crops.
Enhancing disease resistance without
introducing foreign genes.
Reducing post-harvest losses by
modifying ripening genes in fruits.

Why it's revolutionary:
More accepted than traditional GMOs in
some regions.
Can be applied without foreign DNA –
may avoid some GMO regulations.



ROLE OF ARTIFICIAL
INTELLIGENCE IN BIOTECH

FARMING
AI-integrated phenotyping
platforms
Machine learning in predicting
gene expression
Automation in tissue culture
labs and biotech greenhouses



BIOINFORMATICS AND BIG DATA
IN PRECISION FARMING

What is Bioinformatics?
The integration of biology, computer science,
and information technology to analyze biological
data, especially genetic information.

Application in farming:
Helps predict gene behavior under various
environmental conditions.
Identifies disease outbreaks and plant stressors
through real-time genetic monitoring.

Why it matters:
Speeds up breeding cycles.
Supports predictive farming with AI + genetic
data.



SYNTHETIC BIOLOGY IN
CROP DESIGN

What is Synthetic Biology?
Designing new biological systems or organisms
from scratch using genetic engineering.

Application in farming:
Creating plants that produce their own
fertilizers (nitrogen fixation).
Customizing microbial interactions in soil for
crop-specific advantages.

Futuristic example:
Engineering crops to glow under stress
conditions (like drought), acting as a live alert
system for farmers.



COUNTRY-SPECIFIC
ADOPTION CASE STUDIES

Argentina: High GM soybean adoption rates and export dependency
China: Investments in gene-edited rice and insect-resistant cotton
India: Bt cotton success + current regulatory delays in gene editing
Netherlands: Biotech integrated with greenhouse innovations

REAL-WORLD APPLICATIONS
AND SUCCESS STORIES

Bt Cotton in India: Helped millions of farmers increase yield by
reducing bollworm damage.
Herbicide-Tolerant Soybeans in the U.S.: Simplified weed
management, reduced soil erosion due to no-till practices.
Papaya Ringspot Virus-Resistant Papaya: Saved the Hawaiian
papaya industry from collapse.
Golden Rice in the Philippines: Approved in 2021 to combat vitamin A
deficiency.
CRISPR Tomatoes in Japan: Developed with higher GABA content for
blood pressure regulation.
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