
APES Unit 5
How Can We Protect Crops 
from Pests More Sustainably?
Topics 5.6 and 5.14



Big Idea

We can sharply cut pesticide use without 
decreasing crop yields by using a mix of 
cultivation techniques, biological pest controls, 
and small amounts of selected chemical 
pesticides as a last resort (integrated pest 
management). 



Nature 
Controls the 
Populations of 
Most Pests

A pest is any species that interferes with 
human welfare by competing with us for food, 
invading lawns and gardens, destroying 
building materials, spreading disease, invading 
ecosystems, or simply being a nuisance.

Worldwide, only about 100 species of plants 
(weeds), animals (mostly insects), fungi, and 
microbes cause most of the damage to the 
crops we grow.



Nature 
Controls the 
Populations of 
Most Pests

 In natural ecosystems and many polyculture agro-
ecosystems, natural enemies (predators, parasites, and 
disease organisms) control the populations of most 
potential pest species as part of the Earth’s natural 
capital.

 For example, the world’s                                                   
30,000 known species of                                                    
spiders, including the wolf                                                
spider, kill far more insects                                                         
every year than humans                                                            
do using chemicals.



Nature 
Controls the 
Populations of 
Most Pests

When we clear forests and grasslands, plant 
monoculture crops, and souse fields with 
chemicals that kill pests, we upset many of 
these natural population checks and balances 
that help to implement the biodiversity 
principle of sustainability.

We must devise and pay for ways to protect our 
monoculture crops, tree plantations, lawns, 
and golf courses from insects and other pests 
that nature once largely controlled at no 
charge.



We Use 
Pesticides to 
Help Control 
Pest 
Populations

We have developed a variety of pesticides –
chemicals used to kill or control populations of 
organisms that we consider undesirable.

 Insecticides: Insect killers

Herbicides: Weed killers

 Fungicides: Fungus killers

Rodenticides: Rodent killers



We Use 
Pesticides to 
Help Control 
Pest 
Populations

 History of Pesticides

 https://www.youtube.com/watch?v=gyZPDcr5_dw

 TED-Ed Do We Really Need Pesticides?

 https://www.youtube.com/watch?v=GLllZ-qiXJA

 Are GMOs Good or Bad?

 https://www.youtube.com/watch?v=7TmcXYp8xu4&t=
1s

https://www.youtube.com/watch?v=gyZPDcr5_dw
https://www.youtube.com/watch?v=GLllZ-qiXJA
https://www.youtube.com/watch?v=7TmcXYp8xu4&t=1s


Modern 
Synthetic 
Pesticides 
Have 
Advantages 

They save human lives.

The have helped us to increase food supplies.

They increase profits for farmers.

They work fast.

When used properly, the health risks of some 
pesticides are very low relative to their 
benefits.

Newer pest control methods are safer than 
many older ones.



Modern 
Synthetic 
Pesticides 
Have 
Disadvantages 

 They accelerate the development of genetic resistance 
to pesticides in pest organisms.

 They can put farmers on a financial treadmill.

 Some insecticides kill natural predators and parasites 
that help control the pest populations.

 Pesticides do not stay put and can pollute the 
environment. According to the USDA, 95% - 99% of 
pesticides applied by aerial spraying do not reach 
target pests, instead end up in air, surface water, 
groundwater, food, and on non-target organisms.

 Some pesticides harm wildlife.

 Some pesticides threaten human health.



How Can You 
Reduce 
Exposure to 
Pesticides? 

Grow some of your food using organic 
methods.

Buy certified organic foods.

Wash and scrub all fresh fruits, vegetables, and 
wild foods you pick.

Eat less meat, no meat, or certified organically 
produced meat.

Trim the fat from meat.



Ecological 
Surprises: 
The Law of 
Unintended 
Consequences

 Unintended Consequences: Dr. David Suzuki

 https://www.youtube.com/watch?v=CCufyFJrmDI

https://www.youtube.com/watch?v=CCufyFJrmDI


Laws & 
Treaties Can 
Help Protect 
Us from the 
Harmful 
Effects of 
Pesticides 

More than 25,000 different commercial 
pesticide products are used in the U.S. 

 3 U.S. federal agencies regulate the sale and 
use of these pesticides under the Federal 
Insecticide, Fungicide, and Rodenticide Act 
(FIFRA). FIFRA was first passed in 1947, and 
was amended in 1972.

 Environmental Protection Agency (EPA)

 United States Department of Agriculture (USDA)

 Food and Drug Administration (FDA)



Laws & 
Treaties Can 
Help Protect 
Us from the 
Harmful 
Effects of 
Pesticides 

 Food Quality Protection Act was passed in 
1996. It requires the EPA to reduce the allowed 
levels of pesticide residues in food by a factor 
of 10 when there is inadequate information on 
the potentially harmful effects on children.



Alternatives to 
Conventional 
Pesticides

 Fool the pest.

Provide homes for pest enemies.

 Implant genetic resistance.

Bring in the natural enemies (biological 
controls).

Use insect perfume (pheromones).

Bring in the hormones to disrupt life cycles.

Reduce use of synthetic herbicides to control 
weeds.



Integrated 
Pest 
Management 
is a 
Component of 
More 
Sustainable 
Agriculture

 Integrated Pest Management (IPM) Basics

 https://www.youtube.com/watch?v=RdWny0BsDhM

 https://www.youtube.com/watch?v=p8kzxgYeAqQ

https://www.youtube.com/watch?v=RdWny0BsDhM
https://www.youtube.com/watch?v=p8kzxgYeAqQ


Summary & 
Review

 Bozeman Science: Agriculture

 https://www.youtube.com/watch?v=OGf04jPEaT0

https://www.youtube.com/watch?v=OGf04jPEaT0

