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Let us see!

•• Origins of concernOrigins of concern

•• Sprays for produce:  LettuceSprays for produce:  Lettuce

•• Food purity and safe foodFood purity and safe food

•• Hazard and riskHazard and risk



Pesticides are (were?) Pesticides are (were?) 
top foodtop food--related health related health 

concernconcern

≈≈65%65%

Trace chemical residues became a public concern in the 1960s



Safe Food

• Biological

• Microbial 
contaminants

• Volatile market orders

• Illness and death

• Chemical

• Pesticide        
residues

• Residue tolerances

• Hypothetical risk            



Causes of Foodborne Illness
Amnesic Shellfish Poisoning and Domoic Acid
Campylobacter jejuni
Ciguatera Poisoning
Clostridium botulinum
Clostridium perfringens
Cyclospora cayetanensis
Hemolytic Uremic Syndrome (E. coli 0157:H7)
Listeria monocytogenes
Paralytic Shellfish Poisoning
Red Tide, PSP and Safe Shellfish Harvesting
Salmonella
Scombroid Poisoning
Shigella
Toxoplasma gondii

Public health experts at CDC in Atlanta estimate that there are more than 70  
million cases of foodborne illness in the US every year. Eleven to 13 million in 
Canada….

“How many are caused by pesticide residues?” Silence

USA, 2006!

http://www.inspection.gc.ca/english/fssa/concen/cause/aspdae.shtml
http://www.inspection.gc.ca/english/fssa/concen/cause/campye.shtml
http://www.inspection.gc.ca/english/fssa/concen/cause/ciguate.shtml
http://www.inspection.gc.ca/english/fssa/concen/cause/botulisme.shtml
http://www.inspection.gc.ca/english/fssa/concen/cause/perfrine.shtml
http://www.inspection.gc.ca/english/fssa/concen/cause/cyclosporae.shtml
http://www.inspection.gc.ca/english/fssa/concen/cause/ecolie.shtml
http://www.inspection.gc.ca/english/fssa/concen/cause/listeriae.shtml
http://www.inspection.gc.ca/english/fssa/concen/cause/pspe.shtml
http://www.inspection.gc.ca/english/fssa/concen/cause/redroue.shtml
http://www.inspection.gc.ca/english/fssa/concen/cause/salmonellae.shtml
http://www.inspection.gc.ca/english/fssa/concen/cause/histame.shtml
http://www.inspection.gc.ca/english/fssa/concen/cause/shige.shtml
http://www.inspection.gc.ca/english/fssa/concen/cause/toxoplasmae.shtml


Origins of societal concerns about 
chemicals and pesticide residues…

• Food adulteration, early 1800s

• Pure Food Act, 1906

• Cranberry Scare of 1959

• Silent Spring, 1962



Pesticide Residues on Produce

• Residue tolerance

• Consumer exposure

• Health impact

• Good Ag Practice

• Consumption x ppm

• Risk?
– Chemical
– Exposure

–Harm



Lead arsenate residues, ca. 1900

““Pesticide residues are a condition of productionPesticide residues are a condition of production…”…”
Harvey Wiley, founder FDA 1906Harvey Wiley, founder FDA 1906



19591959

“…“…to be on the safe side, to be on the safe side, 
she doesnshe doesn’’t buy.t buy.””



““More and more about less and lessMore and more about less and less””



If apples and pears looked like that, 
and foodborne illnesses sicken and kill,
why are pesticides perceived why are pesticides perceived why are pesticides perceived 
as such a threat to healthas such a threat to healthas such a threat to health
in developed countries of the world?



The public revulsion forThe public revulsion for pesticidespesticides is is 
magnified by magnified by the thought they the thought they 

will become part of uswill become part of us..

B. Krieger, 2008

Personal perspective on pesticide residues…



Lettuce

• Pest

• First choice!

• Free

• Simple needs

• Sole support

• Consumer 

• Harvest!

• Co$t

• Complex nutritional 
requirements

• Multiple uses



L e t t u c e  S p r a y sL e t t u c e  S p r a y s

acephate acetamiprid azoxystrobin BTs benefin
bensulide carbaryl chloropicrin neem oil cymoxanil
cyflythrin cypermethrin cyromazine diazinon 1,3-
dichloropropene dicloran dimethoate dimethomorph
endosulfan famoxadone fenamidone fosetyl-al 
glyphosate imidacloprid indoxacarb iprodione
lambda-cyhalothrin malathion maneb mefenoxam
metam sodium methomyl methoxyfenozide methyl 
bromide oxydemeton-Me paraquat permethrin
propylpyzamide pyraclostrobin spinosad sulfur



acephate cypermethrin DCPA

DDE demeton-S sulfone diazinon

dicloran dieldrin dimethoate

endosulfan I endosulfan II endosulfan sulfate

methamidophos methomyl mevinphos

omethoate permethrin vinclozolin

Pesticide Residues: Total Diet Studies,1991-2003

FDA, March 2007
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Amount in ppm
(ug pesticide/g lettuce)Pesticide 

Residue
Samples >LOQ Trace

Mean Min Max

acephate 44 21 5 0.0054 0.001 0.040

dimethoate 44 10 6 0.0015 0.0009 0.017

methamidophos 44 13 4 0.0011 0.0002 0.011

FDA, March 2007

Pesticide Residues on Lettuce in Total Diet Studies, 1991-2003



Average and Maximum Dosages of 
Pesticide Residues per Serving

• Consumption/serving 72 g
• Exposure = Consumption x Residue (ppm)

72 g x ug pesticide/g lettuce

• Body weight 50 kg ♀ 70 kg ♂

• Exposure/body weight = Dosage/serving



Pesticide Exposure:  Lettuce

• Serving size

• Most toxic pesticide 
residue on lettuce

• Highest amount 
1991-2003

• Dose per serving

• 72 g lettuce

• acephate

• 0.040 ppm

• 72g x 0.040ug/g= 3ug



Food PurityFood Purity
A BASIC HUMAN CONCERN

Food as Food
Nutrition Facts

Biochemicals

Trace Chemical Constituents

Food PurityFood Purity
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Lettuce





Trace Trace Trace 

Chemical Chemical Chemical 

ConstituentsConstituentsConstituents



Iceburg Romaine
As 12 As 13
Cd 47 Cd 71
Cr 15 Cr 52
Cs 1.8 Cs 4.2
Cu 440 Cu 523
Hg 27 Hg 39
Mn 1440 Mn 2019
Ni 59 Ni 67
Pb 10 Pb 13
Se 3.1 Se 1.5
U 0.3 U 1.0
Zn 1809 Zn 2090

Trace Elements (ppb; ug/kg Trace Elements (ppb; ug/kg fwfw):  Lettuce):  Lettuce

Sanchez, 2008



Amount in ppm
(ug pesticide/g lettuce)Pesticide 

Residue
Samples >LOQ Trace

Mean Min Max

acephate 44 21 5 0.0054 0.001 0.040

dimethoate 44 10 6 0.0015 0.0009 0.017

methamidophos 44 13 4 0.0011 0.0002 0.011

FDA, March 2007

Pesticide Residues on Lettuce in Total Diet Studies, 1991-2003



No Effect Levels

• Dietary (months) Neurotoxicity
(mg/kg bw)

• acephate 0.12

• dimethoate 0.2

• methamidophos 0.13



How little is OK?
Human consumption at highest residue level to achieve No Effect Dosage

• 72 g Servings

50 kg female      2000

100 kg male       4000

• Fresh Iceberg Lettuce

• ~317 pounds

• 6+ crates! (per day)



Hazard and Risk are not the same!

• Hazard

• Kinds of harm a 
chemical can have.

• Usually from animal 
testing

• Laboratory testing

• Risk

• Likelihood a harmful 
effect will happen.

• First concern is 
people

• Conditions of use



Take this, try that!Take this, try that!

Rats and Mice have Rats and Mice have 
had a rough 50 years!had a rough 50 years!



Risk

Things in our environment are not 
associated with risk unless a vulnerable 
population is exposed and harm results.



RiskRiskNoneNone/Big numbers!/Big numbers!?? Just a minuteJust a minute……

Chemicals, including pesticides, are 
not associated with risk unless a 
vulnerable group of people are 
exposed and show a harmful response. 

1.Chemical1.Chemical
2.Exposure2.Exposure

3. 3. HarmHarm



Issues for discussion of food and
pesticide residue issues…

• Be specific as possible about concerns
• Work within experience and facts
• Use results of scientific study
• Recognize uncertainty—but don’t be 

paralyzed by what is not known
• The plural of anecdotal is not evidence!



Focus consumer concern on produce
as wholesome, nutritious food…



The Supply Depends Upon Your Having 
Vegetables and Fruits To Sell

• Pests eat lettuce---they don’t pay!

• You can’t afford to give lettuce away!

• If you use pesticides, there will be a very small, invisible 
chemical residue on organic or conventional lettuce.

• Even the amounts of the most toxic sprays are so small 
a person can’t eat enough in a day to get the No Effect 
dosage for a rat!



Demonstrating safe pest management…

• Everything goes someplace. 
• Exposure is inevitable at some level.
• Even zero isn’t none!
• Exposure is not an effect.
• How little is OK? Usual amounts.
• What is usual? Heed the label.

Six basicsSix basics……



L e t t u c e  S p r a y !L e t t u c e  S p r a y !
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bromide oxydemeton-Me paraquat permethrin
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