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Sounds good… but what about 
the chemicals?



Do we really need to consider the use of synthetic 
chemicals in sustainable agriculture?

• Toxic, Synthetic 
Pesticides and 
fertilizers

Human Health

o Farm worker health

o Consumer health

Environment

o Water pollution

o Climate change

o Pollinator health
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Human Health
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Farmers, Farmworkers and Their Families

Presenter
Presentation Notes
Much of our knowledge about the health effects of pesticide exposure comes directly from the groups of people that are exposed to them most frequently, farmers, farmworkers and their families and the documented negative health effects are broad and far reaching



Health effects of pesticides: Adult mental health

• Lower cognitive scores 
in elders
Kim et al. 2016

• Hypertension-induced 
dementia
Kim et al. 2016

• Depression
Beard et al. 2014
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Presentation Notes
Pesticide exposure has been linked to lower cognitive scores in elders, hypertension induced dementia and depression



Health effects of pesticides: Heart disease

• Coronary heart 
disease
Han et al. 2016

• Myocardial 
Infarction
Dayton et al. 2010
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Presentation Notes
Earlier This year a new study found that exposure to pesticides increases the risk of coronary heart disease and pesticide exposure has been linked to myocardial infarction- which is the technical term for a heart attacks.



Health effects of pesticides: Respiratory health

• Asthma 
Kim et al. 2017

• Poor lung function
Negatu et al. 2016

• Wheezing
Hoppin et al. 2016; 
Henneberger et al. 2014
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Presentation Notes
Pesticide exposure is linked to asthmaPoor lung fuctionAnd pesticide exposure has been linked to respiratory symptoms such as wheezing and difficulty breathing.



Health effects of pesticides: Cancer

• Lung cancer
Bonner et al. 2016

• Prostate cancer
Lewis-Mikhael et al. 2016

• Breast cancer
Cohn et al. 2015

• Non-Hodgkin 
lymphoma
Alavanja et al. 2014

• Bladder cancer
Koutros et al. 2015

• Thyroid cancer
Lerro et al. 2015

• Ovary cancer
Lerro et al. 2015
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Presentation Notes
Lots of studies have linked exposure to pesticides to different types of cancer including lung cancer, prostate cancer, breast cancer, non-hodgkin lymphoma, bladder cancer, thyroid cancer, and ovary cancer.And sadly this is not a a comprehensive list



Health effects of pesticides: Children’s health

• Obesity and metabolic 
disorders
Debost-Legrand et al. 2016

• Tremors 
Rauh et al. 2016

• Cognitive and developmental 
impairment
Butler-Dawson et al. 2016; 
Gonzalez- Alzaga et al. 2015

• Lower IQ
Bouchard et al. 2011; Gunier et al. 2016

• ADD and hyperactivity
Bouchard et al. 2010

• Respiratory function
Raanan et al. 2015
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Presentation Notes
Childhood exposure has been linked to obesity and metabolic disorders, tremors, cognitive and developmental impairment, decreased respiratory function, lower IQ, cognitive disabilities, attention deficit disorder and hyperactivity.And children are a particularly sensitive population.It’s well established in the scientific literature that children are more vulnerable to harmful chemicals than adults. This is in part due to behavioral differences -Infants and children learn through touch, and they put their hands and other non-food objects in their mouths more often than adults do and this means that they are also more likely to ingest dust, dirt, and any chemicals contaminants that might be present in the environment.They also have faster metabolic rates, which means that relative to their body size they take in more water, food and air than adults. But at the same time their bodies are still developing and are less able to detoxify and expel harmful chemicals.Essentially what this means is that children are absorbing a higher load of pesticides at a time when the human body is the least equipped to protect itself from them.



Community Exposure: Indirect exposure

Lu et al. 2000

Exposure to pesticides increases when:

• An agricultural worker lives in the home

• The home is close to agricultural land

Presenter
Presentation Notes
So when we’re talking about the health effects of pesticide exposure on the children of farm workers or children living in agricultural communities we are not talking about exposures because the kids were working in fields or handling pesticides. Research demonstrates that the families of farm workers are more likely to be exposed to pesticides because they are carried into the home on clothing or shoes and communities in agricultural areas are more likely to be exposed to pesticides by low-level pesticide drift. 



Consumer Health

Presenter
Presentation Notes
The bulk of the research results that I’ve shown you so far are from farmers, farm workers and their families.  Clearly populations that are handling pesticides or living in communities near where pesticides are applied will be at the highest risk for exposure and associated negative health impacts but what about the general consumer?  Are consumers even being exposed to pesticides from their grocery store purchases? Maybe it doesn’t even make a difference?



Pesticide Contamination

• Organic crops are 
4X less likely to 
test positive for 
pesticide residues

Barański et al. 2014 

Presenter
Presentation Notes
First virtually all of the published literature consistently finds that food products produced in food systems that rely on chemicals for production contain chemical residues.  Studies that examine food products that are not produced in food systems that rely on chemicals– such as organic produce - have significantly fewer residues and when there is contamination it is at very low concentrations



An organic diet reduces pesticide exposure 

Lu et al. 2008; Curl et al. 2015

• Choosing an organic diet results in 
significant lower levels of pesticides in 
the body

• Even choosing organic “sometimes” 
results in a measurable difference.
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Presentation Notes
So we know that there are pesticide residues on food produced with chemicals and further research demonstrates that consumption of this food leads to measurable increases in the pesticide load in our body.



Dietary pesticide exposure and human health

• Dietary exposure to pesticides is 
linked to lower sperm count and 
quality

• A lower risk of preclampsia in 
pregnant women has been 
associated with high organic 
vegetable consumption

• An organic diet during pregnancy 
is associated with reduced risk of 
certain birth defects.

Chiu et al. 2016; Brantsaeter et al. 2016; Torjusen et al. 2014
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Presentation Notes
The next big question is does dietary pesticide exposure lead to negative outcomes or conversely does reduced pesticide exposure lead to positive health outcomes?And until now this question hasn’t really been asked too much because it is really hard to isolate low level, long term exposure to pesticides from all of the different variables in the entirety of someone's life. However, just recently there have been a couple studies that do actually demonstrate health effects.A study from harvard found thatAnother study found that eating organic lowered the risk of preclampsia in pregnant women – and this study accounted for lifestyle choices that tend to accompany organic consumptionFinally, an organic dietEven in the face of so many changing variables there clearly is a health consequence to being exposed to pesticides through food – as analytical techniques and statistical models get more sensitive I expect that we’ll see more studies coming out that tackle this 



Environmental Health
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Water Quality

• Pesticide runoff

• Nutrient runoff

• Dead zones

• Algal blooms

Presenter
Presentation Notes
The majority of water that falls on land land either percolates down into the water table or runs off into nearby waterways When water runs off of agricultural land it carries with it any synthetic fertilizers, and pesticides that had been applied. And Numerous studies have demonstrated that bodies of water from the smallest streams to the largest rivers are contaminated with agricultural pesticidesNitrogen fertilizer runoff is also a big problem for our waterways - because it promotes the overgrowth of algae which eventually leads to the formation of dead zones.  Agricultural runoff is the leading cause of dead zones in the Gulf of Mexico, Chesapeake and the great lakes.



Water Quality

• Lower nutrient runoff

• Reduced pesticide runoff

Cambardella et al. 2015; Hladik and Kolpin et al. 2015;  Morissey et al. 2015
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The good news is that some key studies published over the last couple years have demonstrated that organically managed farms produce significantly less nutrient runoff then their conventional counterpartsFurthermore, the fact that organic prohibits the use of most synthetic pesticides means fewer toxic chemicals are entering our waterways.



Climate Change

• Synthetic fertilizer use

• Fossil fuels

• Soil carbon depletion

Presenter
Presentation Notes
One of the biggest contributors to agricultural green house gas emissions is the use of synthetic nitrogen fertilizer in conventional agriculture.  This is due to the high fossil fuel costs associated with manufacturing fertilizer as well as the release of the greenhouse gas nitrous oxide when fertilizer isn't fully utilized by plants.



Climate Change

• Carbon sequestration in 
soil

• Decreased energy use

• Less greenhouse gas 
release

Pelletier et al. 2008;Osterholz et al. 2014;Cavigelli et al. 2013;

Presenter
Presentation Notes
Organic management systems that prioritize soil health  offer multiple advantages to mitigation by both reducing GHG emissions and by sequestering carbonProhibition of synthetic fertilizers and most synthetic pesticides  lead to a lower global warming impact of organic farming compared to conventional farming.Diversified crop rotations and use of manure and legume fertilizer which are used to manage soil fertility in lieu of synthetic nitrogen fertilizer lowers overall N inputs of the system, decreasing greenhouse emissions while simultaneously increasing carbon sequestration in the soil.



Pollinator Health

• Bee populations are 
declining

• Pesticides play an 
important role

Presenter
Presentation Notes
Huge body of literature suggests that pesticides play an important role.Insecticides are designed to kill insects – a bee is an insect.Studies have shown that consuming field realistic levels of neonicotinoids as well as other pesticides, reduces reproductive succes, lowers survial of honeybee colonies and more and more research is beginning to emerge demonstrating negative effects on native bee populations as well.



Pollinator Health

• Organic farms prohibit 
toxic synthetic pesticides

• Provide habitat and 
forage for bees

• Organic farms have 
higher pollinator 
richness and abundance.

Krauss et al. 2011

Presenter
Presentation Notes
These benefits are largely due in part to organic practices including the prohibition of synthetic pesticides, but also because organic farms utilize of crop rotations, and simultaneous plantings of different crops – which provides forage and habitat for many different organisms.So this combination of beneficial practices really benefit pollinator communities



Do we really need to consider the use of synthetic 
chemicals in sustainable agriculture?

Sustainable farming 
techniques are important

• Crop rotations
• Manure and legumes
• Conservation tillage
• Fallowing
• Polycropping
• Hedgerows and buffers

Toxic synthetic pesticide 
and fertilizer use has 
cascading effects across all 
areas of environmental 
and human health

Presenter
Presentation Notes
Single attribute claims focus on a single cause – organic casts a broad net.Regardless of the cause pesticide and fertilizer use needs to be considered because their use has cascading negative effects across almost all areas of environmental and human health.



THE ORGANIC CENTER PRESENTS:
SOUNDS GOOD… BUT WHAT ABOUT THE CHEMICALS?

DISCUSSION / QUESTIONS

SPEAKERS 
Tracy Misiewicz, Associate Director Science Programs, The Organic Center

Gary Hirshberg, Co-Founder & Chairman, Stonyfield
Mark Lipson, Senior Policy & Program Specialist, Organic Farming Research Foundation 

MODERATOR
Cynthia Barstow, Marketing Faculty, University of Massachusetts, Isenberg, School of Management

Founder & Executive Director, Protect Our Breasts

@OrganicTrade #ExpoEast #Organic


	Slide Number 1
	Sounds good… but what about the chemicals?
	Do we really need to consider the use of synthetic chemicals in sustainable agriculture?
	Human Health
	Farmers, Farmworkers and Their Families
	Health effects of pesticides: Adult mental health
	Health effects of pesticides: Heart disease
	Health effects of pesticides: Respiratory health
	Health effects of pesticides: Cancer
	Health effects of pesticides: Children’s health
	Community Exposure: Indirect exposure
	Consumer Health
	Pesticide Contamination
	An organic diet reduces pesticide exposure 
	Dietary pesticide exposure and human health
	Environmental Health
	Water Quality
	Water Quality
	Climate Change
	Climate Change
	Pollinator Health
	Pollinator Health
	Do we really need to consider the use of synthetic chemicals in sustainable agriculture?
	Slide Number 24

