
Mobility in the Environment 

Pesticides do not stay where they 
are applied, they can contaminate 

waterways and groundwater  

Can move far away from point of 
first application  

This is the greatest problem for 
chlorinated hydrocarbons (DDT) 



• Pesticides are often applied as  
 airborne mist and can be carried 
 long distances via air currents 



Mobility in the Atmosphere 
• Pesticide rain = 
movement of 
pesticides by air 
currents to 
places where no 
spraying has 
occurred 



Human Health 
Short-term effects 

Symptoms: nausea, vomiting; damage 
to nervous system 

World Health 
Organization 
estimates 3 
million people 
are poisoned 
by pesticides 



Long-Term Effects 
Studies on farm workers have 
uncovered a link between pesticides 
and certain types of diseases,  
cancers, and immune system 
disorders 
Due to low level, long 

term exposure 
Non-hodgkin’s lymphoma, 
muscle tumors, leukemia 



Bhopal, 
India 

Dec 3, 1984, 
poisonous gas 

cloud seeped into 
the city of Bhopal 



At the Union Carbide plant, water got 
into a tank of the pesticide, Temik, 
causing an explosive reaction.  
People awoke coughing, gasping 
for air and rubbing their burning 
eyes. 



•  40 tons of 
chemicals 
were released 



8,000 killed, 
over 500,000 

people 
injured 

8,000 died 
later 



Respiratory 
distress, 

blindness, birth 
defects, 

reproductive 
failures 

“Chemical AIDS” 

Only 430 million 
paid to victims 



Endocrine Disrupters 

 
 
 
 

Interfere with the body’s hormones 

Certain plastics, PCB’s 

Heavy metals & Mercury 

Some pesticides & herbicides 
 
 

-Active at VERY low concentrations 
-Alter reproductive development 
-Turn on oncogenes - cancer! 



Endocrine Disrupters 
MIMICS - estrogen-like chemicals block 

attachment to receptor sites 

BLOCKERS - prevent androgens from 
attaching to receptor sites 



Environmental Estrogens 
Alligators in Florida lakes 

90% of eggs laid were infertile 

Only 1/2 of hatchlings survived 

Males had low 
testosterone 

levels 

Due to DDE - 
byproduct of DDT 



What About Humans? 
-Sperm counts in men have decreased 50% 
in last 50 years 
-Increased infertility 

-Rise in testicular cancer 

-Rise in endometriosis in females 

-Taiwan:  increase in mental 
retardation  and small penises 



Pesticides and Children 

• Household pesticides are used by 84% of 
American homes 

• Children play on floors and 
constantly put things in 

mouths  
Over 130,200 children are 
accidentally poisoned by 

pesticides each year 



Alternatives to Pesticides 
Using Cultivation Methods to Control 
Pests 

Alternating Agricultural Practices 

Rotation of crops so that pests 
do not have stable habitat  

Strip cropping which allows 
pest predator’s habitat year 
round 



Behavioral Changes 
Polyculture instead of monoculture 
Accepting food that isn’t perfect 



Biological Controls 
Use One Organism to Control Another 

Pests can be controlled                         
by introducing or 
maintaining predator 
populations or by 
introducing plant parasites 

Problem: Introduced predator may attack 
unintended host species 





Biological Controls 

Biological 
control is self-
perpetuating 

Resistance is 
not an issue 

because 
species evolve 

together 



Problems 
Can be useless 
against target species 

-Cane Toad 
Can kill other species 

Biological control species are 
implicated in the extinction of 100 
insect species worldwide 
Slower acting, more difficult to apply 



Sterile Male Technique 

 
 

Bioengineering and release of sterile 
males (medfly, screwworm fly) 

- Low population sizes 
- Females only mate once 

Must be carried out continuously 
to be effective, insect population 
rebound quickly 



Engineered Bacteria (Biopesticides) 
Soil bacterium, Bacillus thuringiensis 
(Bt), releases toxins when spores are 
eaten by insects.  

Does not harm species other than 
insects:  VERY specific. 

Insects now developing 
resistance to engineered bacteria 
toxic to wider number of species 



Developing Resistant Crops 
• Selective breeding of varieties that 

 have natural pest defenses 



Genetic Controls 
Genetically engineered genes that 

are resistant to predation or disease 

Problem is parasites, 
pathogens and pests 
develop rapidly:   
You may have opened a 
niche for another pest or 
parasite 



Pheromones 
Natural chemicals that attract 

individuals of the same species to 
each other, usually during mating 

Pheromones can 
be isolated, 

duplicated and 
used as bait in 

traps 



Hormones 

 
 

Natural compounds produced by 
organisms that regulate growth and 
development.   
Can be used to disrupt development of 
insect larvae (No maturity) 





Quarantine 
•  Foreign Pests 

•  U.S. Dept. of Agriculture 
restricts transportation of 

items that could carry 
potential pests into the 

country or region 

(Ex: Fruit at the border) 



Hot Water or Heat 
Spraying boiling water 
on crops to kill weeds 
and insects 

Cost is equal to chemical 
pesticides 
“Tented” house heated to 150oF for 6 
hours: bugs pop (can’t sweat) 



Integrated Pest Management (IPM) 

Best way to manage pests 
Flexible, ecologically based pest-
control strategy that uses a 
combination of techniques applied 
at different times aimed at specific 
crops and pests 

Goal is not eradication, only 
economically tolerable crop damage 



Requirements 
Thorough knowledge of pest AND host life 

cycles 

• TIMING is critical 

CONCENTRATION 
is critical 



Fundamental Assumptions 
•  Pests will be around at a low 

level with small economic 
damage 

•  ACCEPT IT ! 

EDUCATION is the key 
Harder to MANAGE than 

ERADICATE 



– If chemical needed, single, heavy dose of 
nonpersistent pesticide 

Integrated Pest Management 
(IPM) 

Examples of methods 

Trap crops: planted early, 
pesticide used 

Vacuuming 



Indonesia (Case Study) 
Farmers sprayed rice fields heavily 
for 15 years, to eradicate the brown 
planthopper  

Planthopper became resistant to 
almost all pesticides 

56 of 57 pesticides banned, IPM 
adopted 
$1.2 billion has been saved 







Irradiation 
Fruits, vegetables & meats are 
routinely exposed to gamma radiation 
from Cobalt 60, to kill 
microorganisms 

Widely used in most developed 
countries (37) 

U.S. slow to adopt, many 
opposed 



Pro 

- Stops Salmonella food poisoning 

- Food is NOT radioactive 
- Extends shelflife of food 

- Lessens the need 
for pesticides & 
food additives 



Con 
Have no long-term data on eating 
irradiated food 

MAY cause formation of 
free radicals (some cause 
cancer in lab rats) 

MAY destroy some 
nutrients 



Pesticide Regulation:                                    
Three Agencies Control 

Pesticides 



Environmental Protection Agency 
(EPA) 

Mandated to register all pesticides 
and determine 

Tolerance levels: 
amount of residue that 
can legally remain on 

food at time of 
consumption 



FDA and USDA 
Responsible for enforcing tolerance 
levels and pesticide use 

Problems 
Pesticides make it to market that are 
not properly tested on humans and 
animals 
Inert ingredients may also have 
effects that are not known 
Many loopholes 



Food, Drug, and Cosmetic Act 
• 1938 – good intentions, no “teeth.” 

• Delaney clause : no cancer-causing additives 
could be used in PROCESSED foods 
Loophole: no ban on raw foods 

Not to pesticides before 1978 

• Neglible risk = 1:1,000,000 
chance of cancer in 70 yrs 

NEW CLAUSE:  NO EXCEPTIONS 



Federal Insecticide, Fungicide, & 
Rodenticide Act (FIFRA) 

Passed to regulate effectiveness 
1972 - EPA given control over 
pesticides, banned most chlorinated 
hydrocarbons 

•  Aldrin, dieldrin banned after 
80% of all meats & fruits were 
found with residues 



Insecticide, Fungicide, & 
Rodenticide Act 

•  Kepone, chlorodane and heptachlor 
banned in 1988 

•  1988 law requires registration of 
older pesticides by 1999: must pass 
the same strict standards 

•  Does not address 
contamination of 
groundwater. 



1996 Food Quality 
Protection Act  

Makes all residue limits the same for raw 
and processed food 

Sets strictor standards for 
children 
• Sets up tests for endocrine 
disruptors 

REDUCES TIME TO BAN A 
PESTICIDE: from 10 yrs to 14 
months 



Importation of Food Tainted w/ 
Banned Pesticides 

US only able to inspect 1% of food 
shipments entering the country 

Sellers illegally distribute tainted food 
anyway 

Fines are a slap on the wrist 



Manufacture & Use of 
Banned Pesticides The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If the red x still appears, you may have to delete the image and then 

insert it again.

Provides guidelines for use only with 
informed consent of importing 
country 

US exports over 7,000 tons of banned 
pesticides/year 



Changing Attitudes 
• Until 
consumers 
change their 
attitudes, 
farmers will 
continue to 
use pesticides

  



Pesticide Risk Assessment 
• Produce should be clearly 
marked with pesticides 
applied during and after 
harvest, for informed 
consumption. 




