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Outline

• A.  Concentration in the food processing 
and agricultural input industries

• B.  Plant agriculture—GE crops
– Increase pesticide use?
– Unanswered safety questions

• C.  Animal agriculture—CAFOs 
• D. Ecolabels



Concentration in farm inputs:  pesticides

The Big Six:

Syngenta

Bayer

BASF

Monsanto

DuPont

Dow
Global share of top 3:
1996:  33%
2011:  52.5%



Concentration in farm inputs:  seed

The Big Six:
Monsanto
DuPont
Syngenta
Bayer
BASF
Dow

Global share of top 3:
1996:  22%
2011:  53.4%



Fuglie et al. 2011. Research Investments and Market Structure in the Food 
Processing, Agricultural Input, and Biofuel Industries Worldwide.  

USDA/Economic Research Service 130. 137pp.
http://www.ers.usda.gov/media/199879/err130_1_.pdf

Seed price more than doubles relative to other prices.  USDA:  “This increase, 
was due, at least in part, to the increase in value-added characteristics developed 
by private seed and biotechnology companies. Le Buanec (2008) estimates that 
between 32 and 74 percent of the price of seed for corn, soybeans, cotton, and 
sugar beets in the United States and the European Union (EU) reflects 
technology fees or the cost of seed treatments.”  (USDA, 2010:  pg. 13)
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Intellectual Property--plants
• 1930  Plant Patent Act—applies to asexually reproduced 

plants, excluding tuber propagated plants
• 1970 –Plant Variety Protection Act (PVPA)—allows plant 

variety certificates sexually reproduced plants and tubers.  
20 years of protection or 25 years for tree or vine
– Exemptions:
– Farmer
– Researcher
– USDA (safeguards “public interest in wide usage)

• 1995 Asgrow Seed Co. v. Winterboer forbids farmer 
selling seed; won at District Court, lost at Court of Appeals

• 1994 PVPA amendments remove farmer sale of protected 
seeds



Key dates in patenting of life forms—which 
drives industry buying of seed companies

• 1980 Diamond v. Chakrabarty decision—allows utility 
patents on microorganisms

• 1985 Ex parte Hibberd—extends utility patents to sexually 
reproducing plants

• 1987 Harvard Oncomouse—extends utility patents to 
mammals

• 1995  Marrakech Agreement, General Agreement on 
Tariffs and Trade (GATT) replaced by World Trade 
Organization (WTO)

• 2001 J.E.M Ag Supply v. Pioneer Hi-Bred International—
upholds utility patents on plants since Congress didn’t 
explicitly forbid this



Plant agriculture
• Concentration in agricultural inputs, especially 

seeds and agricultural chemicals leads toward a 
chemically-intensive agriculture, characterized 
by monocultures, usually genetically uniform, of 
plants that are often genetically engineered.  

• Since most GE plants in US are HR, this has 
resulted in epidemic of glyphosate-resistant 
weeds and explosion in herbicide, especially 
glyphosate, use.

• Little attention being paid to agroecological 
approaches to pest control



Major GM crops on the market in US, 2014

• Main traits—herbicide resistance (HR), insect 
resistance (Bt), virus tolerant; HR + Bt (>99.9%)

• Main crops engineered:
• Soybean (HR)—94%
• Sugarbeets (HR)—99%
• Corn (Bt and HR)—93% (89% HR)
• Canola (HR)—93%
• Cotton (Bt and HR)—96% (79% HR)
• Papaya (virus tolerant)—80% (Hawai’i)
• Squash/zuchinni (virus tolerant)—13% (2005)



Benbrook, C.  2004.  Genetically engineered crops and 
pesticide use in the United States:  The first nine years.

At:  http://www.biotech-info.net/Full_version_first_nine.pdf



Benbrook, C.  2012.  Impacts of genetically engineered 
crops in pesticide use in the U.S.—the first sixteen years.  

Environmental Sciences Europe www.enveurope.com/content/24/1/24

• Update on Benbrook’s 2004 paper:  By 2011, Bt corn 
and cotton has reduced insecticide use by 123 million 
pounds, but herbicide resistant crops have increased 
herbicide use by 527 million pounds, for an overall 404 
million pounds increase over the 16 years.



http://water.usgs.gov/nawqa/pnsp/usage/maps/show_map.php?year=2011&map=GLYPHOSATE&hilo
=L



Glyphosate resistant (GR) weeds

• Globally, 27 species of GR weeds.  In US 14 GR weeds 
in 73 locations Herbicide Resistance Action Committee. 
2011.  Glycines (G/9) resistant weeds by species and 
country. www.weedscience.org/Summary/UspeciesMOA.asp?lstMOAID=12&FmHRACGroup=Go

• Survey of thousands of US farmers in 31 states on  GR 
weeds starting 2010 (http://stratusresearch.com/blog/glyphosate-resistant-weeds-intensifying)

• January, 2013:  61.2 million acres, almost doubling since 2010

• Farms with GR weeds:  34% in 2011; 49% 2012

• Problem the worst in southern states:  GA 92%

http://www.weedscience.org/Summary/UspeciesMOA.asp?lstMOAID=12&FmHRACGroup=Go
http://stratusresearch.com/blog/glyphosate-resistant-weeds-intensifying




Glyphosate resistant (GR) weeds

GR Palmer pigweed (Amaranthus palmeri) first appeared in 2004 and now 
problem in maize, cotton and soya. 
Georgia, 500,000 acres cotton were weeded by hand; weed control crops 
increased from $25 to $60-$100/acre. Haire, B. (2010). “Pigweed threatens Georgia cotton 
industry,” Southeast Farm Press, July 6, 2010. At: http://southeastfarmpress.com/cotton/pigweed-threatens-
georgia-cotton-industry-0706/

http://southeastfarmpress.com/cotton/pigweed-threatens-georgia-cotton-industry-0706/


https://www.pioneer.com/home/site/us/agronomy/library/template.CONTENT/guid.8C8F040A-9804-97F3-C650-1EA99776A1B3



Glyphosate resistant (GR) weeds

• Farmers response:  spray more glyphosate and turn 
to supposedly more toxic herbicides.

• 2005-2006:  2,4-D applications in soya go from 1.73 
million pounds to 3.67 million pounds.  (Benbrook, 
2009) 

• GE industry responds by developing crops with 
resistance to multiple herbicides—gene stacking

• Pending applications for GE crops in US:  13 
applications just last month, 9 of which are for HT 
(herbicide tolerant) plants, including Monsanto’s soy 
MON 88708-9, resistance to dicamba; Dow’s soya 
DAS-68416-4, resistance to glyphosate, glufosinate, 
and 2,4-D; Bayer’s FG72 soy, resistant to glyphosate 
and isoxaflutole;

• Dow corn DAS-40278-9, with resistance to 2,4-D, 
MCPA, mecoprop, and quizalofop 
(http://www.aphis.usda.gov/biotechnology/not_reg.htm)l



Domingo JL and JG Bordonaba. 2011. A literature review on the safety 
assessment of genetically modified plants. Environment International 37: 734-

742. http://maurin.bnk.free.fr/Domingo%20et%20al.,%202011.pdf

The main goal of the present review was to 
assess the current state-of-the-art regarding 
the potential adverse effects/safety 
assessment of GM plants for human 
consumption. The number of citations 
found in databases (PubMed and Scopus) 
has dramatically increased since 2006.

http://maurin.bnk.free.fr/Domingo%20et%20al.,%202011.pdf


Domingo JL and JG Bordonaba. 2011. A literature review on the safety 
assessment of genetically modified plants. Environment International 37: 734-

742. http://maurin.bnk.free.fr/Domingo%20et%20al.,%202011.pdf

• “a certain equilibrium in the number of research groups 
suggesting, on the basis of their studies, that a number of 
varieties of GM products (mainly maize and soybeans) are as 
safe and nutritious as the respective conventional non-GM 
plant, and those raising still serious concerns, was observed.  
Moreover, it is worth mentioning that most of the studies 
demonstrating that GM foods are as nutritional and safe 
as those obtained by conventional breeding, have been 
performed by biotechnology companies or associates” bold 
added. Pg. 734.

http://maurin.bnk.free.fr/Domingo%20et%20al.,%202011.pdf


Diels J,Cunha M, Manaia C, Sabugosa-Madeira B and M Silva.  2011.  Association of 
financial or professional conflict of interest to research outcomes on health risks or 

nutritional assessment studies of genetically modified products.  Food Policy, 36(2):  
197-203. http://www.sciencedirect.com/science/article/pii/S0306919210001302

• Used objective criteria to select articles 
• Two independent co-investigators classified the conclusions of 

each article as generally ‘‘favorable’’, ‘‘unfavorable’’ or 
‘‘neutral’’. 

• A third independent co-investigator classified for each article 
sponsorship, author affiliation and COI. 

• None of the coinvestigators had any prior knowledge of the 
classification produced by their peers and had access only to 
the article sections relevant to their task.

• Finally, the relationship between conclusion type and sponsors 
was tested through the application of appropriate statistical 
methods.

http://www.sciencedirect.com/science/article/pii/S0306919210001302


Diels J,Cunha M, Manaia C, Sabugosa-Madeira B and M Silva.  2011.  Association of 
financial or professional conflict of interest to research outcomes on health risks or 

nutritional assessment studies of genetically modified products.  Food Policy, 36(2):  
197-203. http://www.sciencedirect.com/science/article/pii/S0306919210001302

“combined analysis of 
COIs through 
professional 
affiliations or direct 
research funding are 
likely to influence the 
final outcome of such 
studies in the 
commercial interest of 
the involved industry.  
Our results partially 
confirm those 
observed in 
biomedical sciences, 
tobacco, alcohol and 
nutrition research.”

Professional COI 
significantly related 
to article conclusion; 
0% of articles with 
professional COI 
have unfavorable 
conclusion (0 of 41), 
compared to 23% of 
articles without 
professional COI (12 
of 51).

http://www.sciencedirect.com/science/article/pii/S0306919210001302


Séralini et al.  2012.  Long term toxicity of a Roundup herbicide and a 
Roundup-tolerant genetically modified maize. Food and Chemical Toxicology, 

50: 4221-4231.
http://www.sciencedirect.com/science/article/pii/S0278691512005637

• First long-term (2 years) feeding study of a 
commercialized GE food; involved rats fed Roundup-
resistant corn (NK 603) at three levels (11%, 22%, 
33%), cultivated with and without Roundup

• Results:  Females: died 2-3 times more quickly, and 
developed mammary tumors more often than 
controls.  Males have liver and kidney problems at 
higher rate than controls, and more large tumors.
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Food and Chemical Toxicology, 50: 4221-4231. 
http://www.sciencedirect.com/science/article/pii/S0278691512005637



Séralini et al.  2012.  Long term toxicity of a Roundup herbicide and a 
Roundup-tolerant genetically modified maize. Food and Chemical Toxicology, 

50: 4221-4231.
http://www.sciencedirect.com/science/article/pii/S0278691512005637

• Main criticisms of study:
• 1.  sample size too small for a cancer study; 

only 10 rats/group
• 2.  Used a strain of rat (Sprague Dawley [SD]) 

that is prone to tumors, especially mammary 
tumors



Séralini et al.  2012.  Long term toxicity of a Roundup herbicide and a 
Roundup-tolerant genetically modified maize.

Food and Chemical Toxicology, 50: 4221-4231. 
http://www.sciencedirect.com/science/article/pii/S0278691512005637

Number of rats tested for biochemical parameters: 10 for both studies; SD rats 
used in both studies



Reaction of ANSES (French Agency for food, environmental and 
occupational health and safety) to Seralini et al. study 

http://www.anses.fr/Documents/PRES2012CPA20EN.pdf

• “The expert assessment carried out by the Agency 
concludes that the results of this research do not cast 
doubt on the previous assessments of genetically-
modified NK603 maize and Roundup.”

• “ANSES draws attention, however, to the originality 
of this study, namely its focus on a subject rarely 
investigated to date: the long-term effects of GMOs 
in association with plant protection products.”

http://www.anses.fr/Documents/PRES2012CPA20EN.pdf


Reaction of ANSES (French Agency for food, environmental and 
occupational health and safety) to Seralini et al. study 

http://www.anses.fr/Documents/PRES2012CPA20EN.pdf

• “ANSES recommends initiating studies and research on the 
long-term effects of  GMOs in combination with plant 
protection products”

• “ANSES calls for  public funding on the national and 
European level to enable large-scale studies and research for 
consolidating knowledge of insufficiently documented health 
risks”

http://www.anses.fr/Documents/PRES2012CPA20EN.pdf


Commission and EFSA agree need for two-year GMO 
feeding studies EU Food Policy, 17 December 2012 

http://www.eufoodpolicy.com/cgi-bin/view_article.pl?id=5590

• “The European Commission is trying to fund two-year 
GMO feeding studies on rodents, Ladislav Miko, deputy 
director general of DG SANCO (food) said last week.”

• “EFSA's executive director, Catherine Geslain-Laneelle, 
pointed out that the study would be on MON810, not 
NK603 - the GM maize used by Prof Seralini.”

• “But at the EFSA board meeting on Thursday last week 
there was agreement that long-term studies were 
needed and it was now just a question of how to fund 
them.” 

http://www.eufoodpolicy.com/cgi-bin/view_article.pl?id=5590


European Commission funds 2-year carcinogenicity study of NK603
http://ec.europa.eu/research/participants/portal/page/call_FP7?callIdentifier=FP7-KBBE-2013-

FEEDTRIALS&specificProgram=COOPERATION#wlp_call_FP7



Séralini et al.  2012.  Long term toxicity of a Roundup herbicide 
and a Roundup-tolerant genetically modified maize.

Food and Chemical Toxicology, 50: 4221-4231. 
http://www.sciencedirect.com/science/article/pii/S0278691512005637

• November 2013:  FCT retracts Séralini  et al. study:  
“Ultimately, the results presented (while not incorrect) are 
inconclusive, and therefore do not reach the threshold of 
publication for Food and Chemical Toxicology”

• COPE (Committee on Publication Ethics) guidelines for 
retracting articles: scientific misconduct/honest error, 
prior publication, plagiarism, or unethical research

• None of 4 COPE criteria apply to Séralini et al. paper



Séralini et al.  2012.  Long term toxicity of a Roundup herbicide 
and a Roundup-tolerant genetically modified maize.

Food and Chemical Toxicology, 50: 4221-4231. 
http://www.sciencedirect.com/science/article/pii/S0278691512005637

• Journal retraction of Séralini GMO study is invalid and an 
attack on scientific integrity.  Statement signed by 146 
scientists and lawyers, at endsciencecensorship.org

• “We feel the decision to retract a published scientific 
work by an editor, against the desires of the authors, 
because it is “inconclusive” based on a post hoc analysis 
represents a dangerous erosion of the underpinnings of 
the peer-review process, and Elsevier should carefully 
reconsider this decision” Portier CJ, Goldman LR and BD Goldstein. 2014.  
Inconclusive findings: Now you see them, now you don’t!  Environmental Health Perspectives, 
122(2): A36.



Animal Agriculture

• Increasing concentration in animal health and 
animal breeding and genetics leads toward 
larger size animal production facilities, aka 
CAFOs (confined animal feeding operations)

• EPA: large CAFO = > 1,000 or more large 
animals, e.g. beef cows, or 700 dairy cows, tens 
of thousands of smaller animals, e.g. turkeys 
(55,000), or chickens (30,000 to 125,000 
depending on type—layer vs broiler—and 
manure handling)



Gurian-Sherman, D. 2008.  CAFOs Uncovered.  
Union of Concerned Scientists.

http://www.ucsusa.org/assets/documents/food_and_agriculture/cafos-uncovered.pdf

Number of animals in large CAFOs outnumber animals in 
any other size operation by 1997

http://www.ucsusa.org/assets/documents/food_and_agriculture/cafos-uncovered.pdf


Gurian-Sherman, D. 2008.  CAFOs Uncovered.  
Union of Concerned Scientists.

http://www.ucsusa.org/assets/documents/food_and_agriculture/cafos-uncovered.pdf

Hogs and poultry increasingly under contract with large integrators

http://www.ucsusa.org/assets/documents/food_and_agriculture/cafos-uncovered.pdf


Gurian-Sherman, D. 2008.  CAFOs Uncovered.  
Union of Concerned Scientists.

http://www.ucsusa.org/assets/documents/food_and_agriculture/cafos-uncovered.pdf

Animals increasingly being slaughtered at large slaughter plants

http://www.ucsusa.org/assets/documents/food_and_agriculture/cafos-uncovered.pdf


Gurian-Sherman, D. 2008.  CAFOs Uncovered.  
Union of Concerned Scientists.

http://www.ucsusa.org/assets/documents/food_and_agriculture/cafos-uncovered.pdf

• Problems with CAFOs due to excessive size and 
density:

• Water and air pollution from manure
• Overuse of antibioticsantibiotic resistant 

bacteria
• Health costs (lower quality meat)
• Harm to rural communities
• Geographic concentration:  swine CAFOs in IO 

and NC, dairy CAFOs in CA, broiler chicken 
CAFOs in AK and GA

http://www.ucsusa.org/assets/documents/food_and_agriculture/cafos-uncovered.pdf


Problems with CAFOs

• Drug use in CAFOs
• Antimicrobials (2011)—animals: 13.5 

million kg; humans: 3.3 million kg.  Thus, 
animal ag uses 80% of antimicrobials, with 
large bulk being used in CAFOs, often for 
non-therapeutic purposes

• Other growth promotants, e.g. hormones, 
ractopamine, zilpaterol



Problems with CAFOs

• Health problems:
• Lower quality meat:  increased levels of 

antimicrobials and antibiotic resistant 
bacteria

• Grain-based diet: ruminants produce less 
saliva and increase acidity in gut; 12% to 
32% feedlot cattle develop liver abscesses 
due to high-grain diet (Nagaraja TG and MM Chengappa. 1998.  
Liver abscesses in feedlot cattle:  a review.  J of Animal Science, 76(1): 287-298)



Problems with CAFOs

• Pasture-fed/raised
– Milk has 5 times the CLA (conjugated linoleic acid); 

meat 200% - 500% more CLA as proportion of total 
fatty acids

– Eggs from pasture-fed chickens have 10% less fat, 
40% more vitamin A and 400% more omega-3

• Continued allowed animal re-feeding could 
exacerbate prion diseases, e.g. BSE (bovine 
spongiform encephalopathy), scrapie, CWD 
(chronic wasting disease)



Gurian-Sherman, D. 2008.  CAFOs Uncovered.  
Union of Concerned Scientists.

http://www.ucsusa.org/assets/documents/food_and_agriculture/cafos-uncovered.pdf

http://www.ucsusa.org/assets/documents/food_and_agriculture/cafos-uncovered.pdf


Gurian-Sherman, D. 2008.  CAFOs Uncovered.  
Union of Concerned Scientists.

http://www.ucsusa.org/assets/documents/food_and_agriculture/cafos-uncovered.pdf

• Decrease tax payer subsidies
• Alternatives to CAFOs:
• Smaller feeding operations
• Pasture-based cattle, swine and poultry
• Swine hoop barns
• Fund work on alternatives

http://www.ucsusa.org/assets/documents/food_and_agriculture/cafos-uncovered.pdf


Concentration in meatpacking industry

JBS (buys Swift Food Company [#3] in 2007)

Tyson Foods

Cargill

National Beef Packing

2008:  JBS tries to merge with National Beef Packing but 16 
state AGs and DOJ file a complaint and merger is dropped



In Search of sustainable/food integrity

• ENVIRONMENT less chemical, drugs, heavy metals, sewage sludge, 
animal feed, antibiotics, growth hormones--

ground and water contamination

• LOCAL less transport =  less fuel = less global warming; local farmers

• WORKERS better wages, safety protection, basic rights, small scale farms

• ANIMAL better space, treatment, physical alterations, animal 
WELFARE feed, less pesticide and other toxic exposures

• HEALTH safety, health and nutrition concerns



Consumer Reports Greener Choices website on Eco-labels

http://www.greenerchoices.org/eco-labels/eco-home.cfm?redirect=1

http://www.greenerchoices.org/eco-labels/eco-home.cfm?redirect=1


The high cost of cheap chicken.  Consumer Reports
February 2014



The high cost of cheap chicken.  Consumer 
Reports February 2014



http://www.greenerchoices.org/eco-labels/reportChickenLabels.cfm

http://www.greenerchoices.org/eco-labels/reportChickenLabels.cfm


The high cost of cheap chicken.  Consumer Reports.
February 2014 

broiler farm Thousands of chickens are 
raised together on a farm in Texas.
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