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Plant Science: Driving Agricultural Sustainability

• ‘Without access to modern farming 
or machinery, let alone 
science-based climate and weather 
data, farmers’ livelihoods hinge 
precariously on a changing 
environment that they’re struggling 
to understand’-US Agency for 
International Development

• FAO estimates without crop 
protection global food losses would 
double. 

 to end poverty, protect the planet, and ensure a better 
world by 2030



U
nderstanding P

esticides
Pesticides are an Integral Part of our 
World 

Pesticides…
…keep harmful insects and pests 

out of homes and businesses
…remove weeds from yards, 

gardens
…prevent diseases from infecting 

household plants and gardens
…are found in household 

cleaning agents

Source: http://ipm.ncsu.edu/safety/factsheets/pestuse.pdf 

85% of all U.S. households have at least 
one pesticide in use at their home.  

http://ipm.ncsu.edu/safety/factsheets/pestuse.pdf


U
nderstanding P

esticides

Types of Pesticides Used in 
Agriculture

Source:  http://ipm.ncsu.edu/safety/factsheets/pestuse.pdf 

Herbicides – Protect crops against weed competition

Insecticides – Reduce crop losses from insect feedings

Fungicides – Promote healthy plants and keep them 
free of diseases

Pesticides can be organic or synthetic

http://ipm.ncsu.edu/safety/factsheets/pestuse.pdf




Organic insecticide engineered in crops





U
nderstanding P

esticides
Herbicides Eliminate Weeds That 
Compete With a Crop for Light, 
Moisture and Nutrients

Source: FAO http://www.fao.org/docrep/014/i2215e/i2215e.pdf 

 
Globally, farmers lose 30 to 40 percent of their crops 
because of pests and diseases. Without crop protection 
chemistry, these losses could easily double. 

http://www.fao.org/docrep/014/i2215e/i2215e.pdf


U
nderstanding P

esticides

Glyphosate is the Most Thoroughly 
Evaluated Herbicide in the World 

• Works by stopping an enzyme 
that exists in plants – not 
humans or animals

• Approved by regulatory 
agencies in over 160 countries 
globally

• Is categorized in U.S. EPA’s 
most favorable category (IV) for 
acute toxicity

• Breaks down in the soil into 
naturally occurring elements 
such as carbon dioxide and 
phosphate 

Source: Williams, G.M., Kroes,,R., and Munro,I.C. 2000

https://pubmed.ncbi.nlm.nih.gov/10854122/


Roundup Ready®  Transgenic Plants

5-enolpyruvyl
shikimate-3-phosphate 

(EPSP) 

Amino 
acids

Protein 
synthesis

Plant growth

EPSP synthase from 
Agrobacterium 

resistant to 
Glyphosate 

Glyphosate

EPSP
synthase 

Soybean CanolaCotton

Corn















Gene Editing for Insect Resistance in crops

Tyagi et al. 2020



Gene Editing for Herbicide tolerance in rice

Zafar et al. 2023



THANK YOU!


