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«« You can You can not not solve the problem solve the problem 
with the same kind with the same kind of of thinking thinking 
that created the problemthat created the problem...... »»

Albert EinsteinAlbert Einstein



Outline Outline of of the presentationthe presentation
The Roundup Ready/GM Roundup Ready crops dynamicThe Roundup Ready/GM Roundup Ready crops dynamic..

Transition Transition from Roundup from Roundup herbicide herbicide 
to GM to GM Roundup Ready cropsRoundup Ready crops..

Legal and economic Legal and economic issuesissues
Sociopolitical Sociopolitical issuesissues
Sociosanitary Sociosanitary issuesissues
Sociocultural Sociocultural issuesissues

GM GM crops require crops require more pesticidesmore pesticides……
Environmental and health Environmental and health ii
mpacts mpacts from the widespread from the widespread use of use of RoundupRoundup
Responsible GovernanceResponsible Governance? ? 
Sustainable DevelopmentSustainable Development? ? DemocracyDemocracy??



The contextThe context
Glyphosate Glyphosate herbicide herbicide and Roundupand Roundup

GlyphosateGlyphosate, , the worldthe world’’s largest selling s largest selling herbicide, herbicide, is is 
introduced introduced in in the early the early 1970s by 1970s by MonsantoMonsanto, , the the 
worldworld’’s s dominant dominant producerproducer. . 
Patent expires in 2001 in Canada, in 2000 in US, Patent expires in 2001 in Canada, in 2000 in US, and and 
earlier earlier in in other other major major markets ofr Roundmarkets ofr Round--up up 
As As the the patent expires, a patent expires, a number number of of generic glyphosate generic glyphosate 
producers producers enter enter the marketthe market, , leading leading to to reduced and reduced and 
fluctuating prices fluctuating prices (Source: (Source: WoodburnWoodburn, 2000), 2000)



Principal Principal producers producers of glyphosate:1998of glyphosate:1998
Compagnie et location Capacité (tonne/année)

Monsanto, USA n/d
Monsanto, Belgique n/d
Monsanto, Malaysie n/d
Monsanto, Brésil n/d
Monsanto, Argentine n/d
Zeneca, Belgique environ 5000
Zeneca, UK environ 8000
Cheminova, Danemark 5000
Alkaloida, Hongrie 2000
Shenzhen Jiangshan C+I, Chine 5000 et +
CAC Chemical Co, Chine 2000
Hahn Jung, Corée du sud 1800
Korea Steel, Corée du sud 1000
AIMCO, Inde 1000
Shin Dar AgChem, Taiwan 5000
Shinung Corp, Taiwan 2000
Comlets Chemical, Taiwan 2000
Nortox, Brésil 1000

Woodburn, 2000



Roundup Ready CropsRoundup Ready Crops: A master : A master strokestroke!!

With With patented Roundup Ready patented Roundup Ready GM GM cropscrops, , which can which can 
withstand heavy exposure withstand heavy exposure to to RoundupRoundup, , intellectual property intellectual property 
rights rights ((IPRsIPRs) on ) on seeds can be subtituted seeds can be subtituted for for intellectual intellectual 
property rights property rights on on RoundupRoundup, , thus providing thus providing a quintuple a quintuple 
protectionprotection: : 
•• LegalLegal: : IPRs IPRs on on seeds prohibiting the seeds prohibiting the rere--use of use of seeds seeds on on the farmthe farm, , 

creating creating a quasia quasi--captive captive marketmarket
•• EnforcementEnforcement: use of : use of private inspectors and private inspectors and informants informants 
•• Recourse Recourse to to the the courts, courts, including including cases of contaminationcases of contamination
•• BiotechnologicalBiotechnological: : Roundup Ready Roundup Ready GM GM crops require the crops require the use of use of 

glyphosate andglyphosate and, , thusthus, , protect protect MonsantoMonsanto’’s s marketsmarkets
•• BiotechnologicalBiotechnological: : Possibility Possibility of of imposing genetic imposing genetic use restriction use restriction 

technologies (GURTS) technologies (GURTS) that prevent that prevent plants plants from reproducing from reproducing or or 
from reproducing specific genetic from reproducing specific genetic traits. traits. 



Soybean and Soybean and corn corn represent represent 79% of 79% of 
the the GM GM crops grown crops grown in in the the worldworld

OGM: 4 cultures dont 90% soya/maïs/coton

Soya 60%

Maïs 19%

Coton 11%

Canola 5%

Autres (tabac, pomme
de terre, papaye, etc.) 

SourceSource : ISAAA 2005: ISAAA 2005



Percentage according Percentage according to  GM to  GM crop crop 
varietyvariety
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Evolution of GM Evolution of GM crops crops by by 
speciesspecies
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ROUNDUP READY SOYROUNDUP READY SOY
Monsanto 

Biotechnology Trait 
Acreage 2005 2004 2003 2002 2001 2000 1999 1998 1997 1

(in millions of acres)          
          

U,S. Roundup Ready 
soybean trait 66.4 67.2 63.6 60.0 54.8 

 
45.0 40.5 29.1 7.9 

Argentine Roundup 
Ready soybean trait 34.6 31.8 29.9 27.1 22.7 17.0 13.6 4.0 0.5 

Brazilian Roundup
Ready soybean trait 12.3 7.4        

Roundup Ready 
soybean trait-other 5.8 2.5 1.6 1 0.6 0.3    

Total Monsanto 
soybean trait 119.1 108.9 95.1 88.1 78.1 62.6 54.4 33.1 8.4 

 



Roundup Ready crops account Roundup Ready crops account for 84% for 84% 
of of the the area area planted with planted with MonsantoMonsanto’’s GM s GM 

cropscrops
Soy Soy 119.1 /119.1=      100%119.1 /119.1=      100%
MaizeMaize 35/51.7=35/51.7= 68% 68% ((including stacked including stacked traits)traits)

Cotton   2,9/17,1=Cotton   2,9/17,1= 17%17%
Canola  Canola  6,7/6,7=           100%6,7/6,7=           100%

In 2005, MonsantoIn 2005, Monsanto’’s s Roundup Ready crops accounted Roundup Ready crops accounted 
for 163.7 of for 163.7 of the the 194.6 millions acres 194.6 millions acres planted planted to to 
MonsantoMonsanto’’s GM s GM cropscrops---- over over 84 % !84 % !

Source Source Monsanto Biotechnology Monsanto Biotechnology Trait Trait AcreageAcreage: Fiscal : Fiscal Years Years 19961996--2005 2005 
UpdatedUpdated: : Oct Oct 12: 12: YearYear--End End 2005 2005 ActualsActuals. Site . Site internet internet Monsant0 4 Monsant0 4 novnov.2005.2005



GM crops in 2004 areGM crops in 2004 are
99% pesticide plants99% pesticide plants

Herbicide Tolerant
Soybean 60 %

Bt Maize 14 %

Bt Cotton 6 %

Herbicide Tolerant
Maize 5 %

Herbicide Tolerant
Canola 5 %

Bt/Herbicide Tolerant
Maize 4 %

Bt/Herbicide Tolerant
Cotton 4 %

Herbicide Tolerant
Cotton 2 %

Source : ISAAA, Etat mondial des 
plantes biotechnologiques/GM 
commercialisées: 2004
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GM Pesticide Plants GM Pesticide Plants 
EvolutionEvolution

72%72%

19%19%

9%9%
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In 2004, In 2004, 96%96% of of the the area area planted planted to GM to GM crops was crops was 
concentrated concentrated in 5 countries, in 5 countries, with with 59% in 59% in the the US US and and 16% in 16% in 
Argentina Argentina Source: ISAAA 2004Source: ISAAA 2004





MonsantoMonsanto’’s global sales of s global sales of 
Roundup and glyphosate Roundup and glyphosate in in 

20042004

(Monsanto, 2004)
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Roundup Ready CropsRoundup Ready Crops: A master : A master strokestroke!!

With regulatory frameworks With regulatory frameworks for GM for GM crops crops in in North North 
America based America based on on the principle the principle of of substantial equivalencesubstantial equivalence, a , a 
concept concept whose development and acceptance the industry whose development and acceptance the industry 
actively supportedactively supported, , the costs the costs of of taking taking a GM a GM crop through crop through 
the regulatory processthe regulatory process, , according according to to Millstone Millstone (2005), are (2005), are 
around around 100 100 times less than times less than for a new pesticide. As a for a new pesticide. As a resultresult, , 
GMGM producers would producers would have been able to:have been able to:

considerably reduce their costs considerably reduce their costs 
impose impose GMOs GMOs on on consumersconsumers
put the burden put the burden of proof for of proof for risks risks on to on to citizenscitizens
transfer the eventual costs transfer the eventual costs of labelling to of labelling to other actorsother actors



GGG MMM OOO  RRR EEEGGG UUU LLLAAA TTT OOO RRR YYY  RRR EEEQQQ UUU IIIRRR EEEMMM EEENNN TTT SSS :::
111 000 000    TTT IIIMMM EEESSS    CCC HHH EEEAAA PPP EEERRR    TTT HHH AAA NNN    FFF OOO RRR    PPP EEESSS TTT IIICCC IIIDDD EEESSS
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The paradox The paradox of of Roundup Ready Roundup Ready 
and other and other GM pesticide GM pesticide cropscrops

The Roundup Ready The Roundup Ready GM GM crops helped Monsanto crops helped Monsanto to:to:
Protect and expand its Protect and expand its sales of sales of RoundupRoundup
Impose Impose its its GM GM crops throughout the crops throughout the worldworld
Access public Access public funds and funds and venture capital venture capital targeted at the knowledge targeted at the knowledge 
economy and biotechnologyeconomy and biotechnology. . 
DominateDominate the the global global market market for GM for GM cropscrops

AndAnd, all , all the whilethe while, , Monsanto claimedMonsanto claimed, , paradoxixallyparadoxixally, , that these that these GM GM 
plants, able to plants, able to withstand heavy exposure withstand heavy exposure to to RoundupRoundup, , would reduce would reduce 
the the use of pesticides.... use of pesticides.... 
Just Just as all supporters of GM as all supporters of GM crops crops claim claim that that GM GM crops will reduce crops will reduce 
pestide pestide use. use. 
But But what is what is happening in practice?happening in practice?



GMOs and GMOs and pesticide usepesticide use
BenbrookBenbrook, Charles M. 2004. , Charles M. 2004. Geneticaly Engineered Crops and Geneticaly Engineered Crops and 
Pesticide Use in Pesticide Use in the United the United StatesStates : : The First Nine YearsThe First Nine Years. . BioTech BioTech 
InfoNetInfoNet, , Technical Paper Number Technical Paper Number 7, octobre 2004, 53 pages.7, octobre 2004, 53 pages.

In In the United the United States, pesticide use States, pesticide use did decrease during the did decrease during the first first 
three yearsthree years of commercial production.of commercial production.
Since Since 1999, 1999, howeverhowever, , the statistical evidence demonstrates the statistical evidence demonstrates an an 
increasing increasing use of pesticides.use of pesticides.
The overall The overall use of pesticides for GM corn, soya use of pesticides for GM corn, soya and cotton and cotton 
increased increased by 122 million pounds by 122 million pounds since since 1996 (an 1996 (an increase increase of 4.1%). of 4.1%). 
Heribicde Heribicde use use increased increased by 139 millions pounds on herbicide by 139 millions pounds on herbicide 
tolerant cropstolerant crops, , while while insecticide use on insecticide use on Bt crops declined Bt crops declined by 15.6 by 15.6 
million pounds.million pounds.



GMO GMO and and pesticide use: pesticide use: 
change change over over timetime

(Benbrook, 2004)



Reasons Reasons for for increased increased use of use of 
herbicides on GM herbicides on GM cropscrops

Reliance Reliance on a single herbicide for on a single herbicide for weed weed management management over over 
millions of acres of GM herbicide millions of acres of GM herbicide tolerant crops tolerant crops causes causes 
changes in changes in weed weed populations, populations, leading leading to to the emergence the emergence of of 
glyphosate resistant weedsglyphosate resistant weeds..
Farmers Farmers must must then apply additional then apply additional herbicides herbicides and/or and/or 
increase the quantities appliedincrease the quantities applied. . 
Reductions Reductions to to the price the price of of glyphosate  with the glyphosate  with the expiration expiration 
of patent protection for of patent protection for Roundup and the availibility Roundup and the availibility of of 
lowerlower--cost generic glyphosate productscost generic glyphosate products. . 
Reductions Reductions in in the amount the amount of of heribicides applied heribicides applied to to 
conventional crops conventional crops ((regulationsregulations, innovations , innovations within the within the 
industryindustry))
((BenbrookBenbrook, 2004), 2004)



Decomposition Decomposition by by soil microsoil micro--organisms produces organisms produces a a metabolitemetabolite,  ,  
ll’’aminomethyl phosphonic acidaminomethyl phosphonic acid (AMPA), (AMPA), and ultimately leads and ultimately leads to to the the 
production of production of waterwater, , carbonic acid and carbonic acid and phosphate (phosphate (Arauujo Arauujo et al., et al., 
2003).2003).
Study Study by Mamy et al (2005) by Mamy et al (2005) comparing the persisitence comparing the persisitence of of glyphosate glyphosate 
to to the the herbicides herbicides trifluralintrifluralin, , metazachlormetazachlor, , metamitron metamitron et et sulcotrione sulcotrione 
found that glyphosate generally had the shortest halffound that glyphosate generally had the shortest half--lifelife, but not in all , but not in all 
soil soil types:types:
«« The five The five herbicides herbicides had had a a low persistencelow persistence, , particularly glyphosateparticularly glyphosate, , 
but in but in soils where glyphosate soils where glyphosate adsorption adsorption is high is high ((low low pH pH and and 
phosphate content), phosphate content), it is it is more persistent more persistent than sulcotrione and than sulcotrione and 
metazachlormetazachlor……

Roundup Roundup and the environmentand the environment
Soil persistenceSoil persistence



Roundup and the environmentRoundup and the environment
Soil persistenceSoil persistence

«…«…GlyphosateGlyphosate, , trifluralin and sulcotrione degradation depend trifluralin and sulcotrione degradation depend 
on on strength strength of of their their adsorption on adsorption on soils soils [[……]. ]. GlyphosateGlyphosate, , 
metazachlor and sulcotrione metabolites were metazachlor and sulcotrione metabolites were persistent persistent and and 
may accumulate may accumulate in in soil following several soil following several applications applications leading leading 
to an to an increase increase in in environment environment contamination contamination risksrisks»» (Mamy et (Mamy et 
al., 2005).al., 2005).
««The environmental advantage The environmental advantage in in using glyphosate using glyphosate due to due to its its 
rapid degradation is counterbalanced rapid degradation is counterbalanced by accumulation of by accumulation of 
aminomethylphosphonic acid specifically aminomethylphosphonic acid specifically in in the context the context of of 
extensive use of extensive use of glyphosateglyphosate»» (Mamy et al., 2005).(Mamy et al., 2005).



Roundup and the Roundup and the environnementenvironnement
Persistence Persistence in in water systemswater systems

Study Study by by the Quebec Ministry the Quebec Ministry of of the Environment  the Environment  on on the the 
presence presence of pesticides in agricultural of pesticides in agricultural water systemswater systems::

Glyphosate Glyphosate ((RoundupRoundup) ) was analyzed was analyzed in in water from the Chibouet water from the Chibouet 
river: river: it was present it was present in 38in 38 % of all % of all samplessamples..
««Although the Although the concentration concentration levels found levels found in in the rivers were the rivers were 
generally lowgenerally low, , their presence outside their presence outside of agricultural lands of agricultural lands is is as as 
undesirable undesirable as as that that for atrazine or for atrazine or metolachloremetolachlore. . The The situation situation 
makes it clear that replacing makes it clear that replacing one pesticide for one pesticide for another is another is not a not a 
sustainble sustainble solution for solution for reducing environmental reducing environmental contaminationcontamination..»»
(Qu(Quéébec, 2002)bec, 2002)
Source: QuSource: Quéébec. Ministbec. Ministèère du dre du dééveloppement durable,de lveloppement durable,de l’’environnement et des parcs. environnement et des parcs. 
2002. 2002. LL’’utilisation des pesticides dans le mautilisation des pesticides dans le maïïs et le soya.s et le soya.
URLURL http://www.http://www.mddepmddep..gouvgouv..qcqc..ca/pesticides/mais_soya/indexca/pesticides/mais_soya/index.htm.htm



Roundup and the  environmentRoundup and the  environment
Glyphosate and Glyphosate and parasitesparasites

According According to to Hanson and Hanson and Fernandez (2003), Fernandez (2003), the the use of  use of  
glyphosate increases disease glyphosate increases disease populations populations affecting affecting plants plants 
((Pyrenophora triticiPyrenophora tritici--repentis repentis ((DiedDied.) .) DrechsDrechs., ., Fusarium Fusarium 
graminearum graminearum et et Fusarium avenaceumFusarium avenaceum((FrFr.:.:FrFr.)..).
A A recent study recent study by Fernandez et al. (2005), by Fernandez et al. (2005), found found a a 
significant significant association association between glyphosate between glyphosate use use and high and high 
levels levels of of Fusarium head blightFusarium head blight..

HansonHanson, K.G. et M.R. Fernandez. 2003. , K.G. et M.R. Fernandez. 2003. ««Glyphosate Glyphosate herbicides affect plant herbicides affect plant pathogenic fungipathogenic fungi»»
Canadian Canadian Journal of Plant Journal of Plant PathologyPathology, vol. 25, p.120., vol. 25, p.120.

Fernandez, M.R., Selles, F., Fernandez, M.R., Selles, F., GehlGehl, D., , D., DePauwDePauw, R.M. et , R.M. et ZentnerZentner, R.P. 2005. , R.P. 2005. ««Crop Crop Production Production 
Factors Associated with Fusarium Factors Associated with Fusarium Head Head Blight Blight in in Spring Wheat Spring Wheat in in Eastern Eastern SaskatchewanSaskatchewan»». . 
Crop Crop ScienceScience, vol. 45, p. 1908, vol. 45, p. 1908--19161916..



Roundup and the environmentRoundup and the environment
Glyphosate and Glyphosate and parasitesparasites

According According to to Araujo Araujo et al. (2003), et al. (2003), soils exposed soils exposed to to 
repeated repeated applications of applications of glyphosate glyphosate show show higher higher 
levels levels of of microbial activity than soils microbial activity than soils not not treated with treated with 
glyphosate over the same periodglyphosate over the same period..
«…«…there is there is a a growing growing body of body of evidence that evidence that 
glyphosatebased glyphosatebased herbicides are herbicides are affecting affecting plant plant 
pathogenic fungi andpathogenic fungi and, in , in turnturn, , disease levels disease levels in in 
fieldcropsfieldcrops»» ((Hanson Hanson et Fernandez, 2003, p. 120.)et Fernandez, 2003, p. 120.)

A.S.F. A.S.F. AraujoAraujo, , MonteiroMonteiro, R.T.R. et R.B. , R.T.R. et R.B. AbarkeliAbarkeli. 2003. . 2003. Effect Effect of of Glyphosate Glyphosate on on the the 
microbial activity microbial activity of of two Brazilian soilstwo Brazilian soils. . ChemosphereChemosphere,, vol 52, p.  799vol 52, p.  799––804.804.



Roundup and amphibians Roundup and amphibians 
RelyeaRelyea, , Rick Rick A. 2005. A. 2005. ««The The impact of Insecticides impact of Insecticides and and 
Herbicides on Herbicides on the Biodiversity and Productivity the Biodiversity and Productivity of of 
Aquatic CommunitiesAquatic Communities»», , Ecological Ecological ApplicationsApplications, vol. , vol. 
15, p. 61815, p. 618--627627

Roundup caused Roundup caused a 70% a 70% decrease decrease in in 
amphibian biodiversity and amphibian biodiversity and an 86% an 86% decrease decrease 
in in the the total mass of total mass of tadpolestadpoles..
2 2 species species of of tadpoles tadpoles ((Leopard FrogLeopard Frog, Gray , Gray 
TreefrogTreefrog))were completely eliminatedwere completely eliminated
Wood Wood Frog tadpoles and toads were nearly Frog tadpoles and toads were nearly 
completely eliminatedcompletely eliminated
««CollectivelyCollectively, , the available the available data data indicate indicate 
thatthat, , contrary contrary to to conventional wisdomconventional wisdom, , 
current current application rates of  application rates of  Roundup can be Roundup can be 
highly lethal highly lethal to to many species many species of of amphibiansamphibians»»
((RelyeaRelyea, 2005, p. 625)., 2005, p. 625).(Relyea, 2005)



Roundup and healthRoundup and health
Impact on transcription (Impact on transcription (geneticgenetic))

Marc J, Le Breton M, Cormier P, Morales J, Belle R et Mulner Lorillo O. 2005.  
«A glyphosate-based pesticide impinges on transcription.» Toxicology and 
Applied Pharmacology. 203, 1-8

Roundup affects the development of sea otters by inhibiting eclosion.
Roundup disrupts genetic transcription, a fundamental biological 
process.
Glyphosate and the surfactant used in Roundup (POEA) are both 
implicated in this phenomenon.
«The surfactant polyoxyethylene amine (POEA), the major component of 
commercial Roundup, was found to be highly toxic to the embryos when tested 
alone and therefore could contribute to the inhibition of hatching.» (Marc et al., 
2005, p.1)
«Because transcription is a fundamental basic biological process, the pesticide may 
be of health concern by inhalation near herbicide spraying at a concentration 25 
times the adverse transcription concentration in the sprayed microdroplets » (Ibid)



Roundup and healthRoundup and health
Impacts on Impacts on cell cell cycle cycle regulationregulation

Marc, Julie, Odile Marc, Julie, Odile MulnerMulner--LorillonLorillon, Robert , Robert BellBelléé. 2003. . 2003. ««GlyphosateGlyphosate--based based 
pesticides affect pesticides affect cell cell cycle cycle regulationregulation. . »» Biology Biology of of the Cellthe Cell, vol. 96, p. , vol. 96, p. 
245245––249.249.
Roundup Roundup affects affects cell cell cycle cycle regulation regulation by by disrutping disrutping DNA damage DNA damage 
control.control.
This This can lead can lead to to the developpment the developpment of a cancer (of a cancer (potential mecanism potential mecanism 
of of cancerogenesiscancerogenesis). ). The study demonstrates The study demonstrates a a link between Roundup link between Roundup 
and cell and cell cycle cycle deregulation deregulation but but does does not not establish establish a direct a direct link with link with 
cancer. cancer. 
The The concentration in concentration in pulverised droplets is pulverised droplets is 500 to 4000 500 to 4000 times greater times greater 
than the than the minimum minimum level level for for cell cell cycle cycle deregulationderegulation..
««ThereforeTherefore, , glyphosateglyphosate--based based pesticides are pesticides are clearly clearly of of human health human health 
concern concern by inhalation in by inhalation in the vicinity the vicinity of of sprayingspraying»» (Marc et al., 2003)(Marc et al., 2003)



Roundup and healthRoundup and health
Effects Effects of of inerts inerts (POEA)(POEA)

Francisco Peixoto 2005. Francisco Peixoto 2005. ««Comparative Comparative effects effects of of the Roundup and glyphosate the Roundup and glyphosate on on 
mitochondrial mitochondrial oxidativ oxidativ phosphorylationphosphorylation »». . ChemosphereChemosphere, In , In PressPress, , Corrected Corrected Proof, Proof, 
Available online Available online 26 26 April April 2005.2005. doidoi:10.1016/j.:10.1016/j.chemospherechemosphere.2005.03.044.2005.03.044

Study Study shows shows that Roundup alters the process that Roundup alters the process of mitochondrial of mitochondrial 
respiration in respiration in the livers the livers of rats.of rats.
No No effects were found with glyphosate aloneeffects were found with glyphosate alone..
The alterations observed were linked The alterations observed were linked to an adjuvant to an adjuvant used used in in Roundup Roundup 
(POEA) or to a (POEA) or to a synergistic effect between the synergistic effect between the adjuvant adjuvant and and 
glyphosateglyphosate..
««Bearing Bearing in in mind that mitochondria is provided with mind that mitochondria is provided with a a variety variety of of 
bioenergetic functions mandatory bioenergetic functions mandatory for for the regulation the regulation of of intracellular intracellular 
aerobic energy aerobic energy production production and electrolyte homeostasisand electrolyte homeostasis, , these results these results 
question question the safety the safety of of Roundup Roundup on animal on animal healthhealth»» (Peixoto, 2005)(Peixoto, 2005)



Roundup and health
Toxic effects and endocrine disruption

Richard S, Richard S, Moslemi Moslemi S, S, Sipahutar Sipahutar H, H, Benachour Benachour N, N, Seralini Seralini GE. 2005. GE. 2005. ««Differential Differential 
effects effects of of glyphosate and Roundup glyphosate and Roundup on on human placental cells and aromatasehuman placental cells and aromatase»»
Environmental Health Environmental Health PerspectivesPerspectives, vol. 113, no. 6, juin, p. 716, vol. 113, no. 6, juin, p. 716--720.720.

A A study study by a team by a team led led by by PrPr. . GillesGilles--Eric Eric SERALINI SERALINI at the University at the University 
of Caen in France on of Caen in France on the toxicity the toxicity of of Roundup demonstrates thatRoundup demonstrates that: : 
Human Human placenta placenta cells cells are are very very sensitive to sensitive to Roundup at levels inferior Roundup at levels inferior 
to to those found routinely those found routinely in agriculture, in agriculture, perhaps explaining the reasons perhaps explaining the reasons 
for for premature births and premature births and abortions in rural areas of abortions in rural areas of the United the United States.States.
MoreoverMoreover, , effects effects of of Roundup Roundup on on the synthesis the synthesis of of sexual sexual hormones hormones 
were detected below the level were detected below the level of of toxicitytoxicity, , which allows which allows for for the the 
classification of classification of this this herbicide as a herbicide as a potential potential endocrine endocrine disruptordisruptor. . 
FinallyFinally,,the effects from Roundup the effects from Roundup are are always greater than those always greater than those of  of  
glyphosate aloneglyphosate alone, , its its active active ingredientingredient. (. (hypothesishypothesis: adjuvants): adjuvants)



Roundup and healthRoundup and health
Spontaneous Spontaneous abortionsabortions

Arbuckle TE, Lin Z, Mery LS. An exploratory analysis of the effect of pesticide 
exposure on the risk of spontaneous abortion in an Ontario farm population. Environ 
Health Perspec 2001;109:851–857.



Roundup and healthRoundup and health
GMOs and food residuesGMOs and food residues

VecchioVecchio, L., , L., CisternaCisterna, C., Malatesta, M., Martin, T.E., , C., Malatesta, M., Martin, T.E., BiggiogeraBiggiogera. 2004. . 2004. 
««Ultrastructural analysis Ultrastructural analysis of testes of testes form mice fed form mice fed on on genetically modified soybeangenetically modified soybean»». . 
European European Journal of Journal of HistochemistryHistochemistry, vol. 48, no.4 (, vol. 48, no.4 (OctOct..--DDéécc.), p. 449.), p. 449--454.454.

Ultrastructural analysis Ultrastructural analysis of testes of testes from mice fed from mice fed on GM soya on GM soya tolerant tolerant to to 
glyphosate found differences with the glyphosate found differences with the control group.control group.
The alterations suggest The alterations suggest a a reduction reduction in transcription in transcription among mice fed among mice fed on on 
GM soya GM soya 
HypothesisHypothesis: : these alterationsthese alterations, , which which correspond to correspond to the the effet effet from from 
glyphosate reported glyphosate reported in in other studiesother studies, , can be related can be related to to to to residues residues of of 
glyphosate present glyphosate present in in the the GM soya (GM soya (Vecchio Vecchio et al., 2004).et al., 2004).
For more on For more on the effects the effects of GM soya of GM soya see alsosee alsoii::
Malatesta et al. 2002.Malatesta et al. 2002. ««Ultrastructural Morphometrical and Immunocytochemical Ultrastructural Morphometrical and Immunocytochemical analyses of analyses of Hepatocyte Nuclei from Hepatocyte Nuclei from 
Mice Fed Mice Fed on on Gentically Modified SoybeanGentically Modified Soybean»», , Cell Cell Structure Structure and Functionand Function, vol. 27, p. 173, vol. 27, p. 173--180.180.
Malatesta et al., 2003Malatesta et al., 2003. . ««Fine structural Fine structural analysis analysis of of pancratic acinar cells from mice fed pancratic acinar cells from mice fed on on genetically modified genetically modified 
soybeansoybean»». . European European Journal of Journal of HistochemistryHistochemistry, vol. 47, no.4 (, vol. 47, no.4 (pctpct..--ddéécc), p. 385), p. 385--388. 388. 



Subterfuge ?Subterfuge ?
«« Nombreux sont ceux qui en faisant le Nombreux sont ceux qui en faisant le 
commerce de supercheries et de miracles commerce de supercheries et de miracles 
simulsimuléés, duperaient la multitude insenss, duperaient la multitude insenséée; e; 
et si personne ne det si personne ne déénonnonççait leurs ait leurs 
subterfuges,  ils en imposeraient subterfuges,  ils en imposeraient àà tous.tous. »»

LLééonard De Vincionard De Vinci

Source: Source: MacCurdyMacCurdy, E. 1942. Les Carnets de L, E. 1942. Les Carnets de Lééonard De Vinci. onard De Vinci. 
Tome 2, Paris, Tome 2, Paris, ÉÉdition  Gallimard, 570 p.dition  Gallimard, 570 p.
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D.Boutin, agronomist and rural  economist, M.Sc.Dir. des D.Boutin, agronomist and rural  economist, M.Sc.Dir. des 
politiques en milieu terrestre, M.Environnement, Qc, juin 2004politiques en milieu terrestre, M.Environnement, Qc, juin 2004



ReferencesReferences
Arbuckle Arbuckle TE, Lin Z, TE, Lin Z, Mery Mery LS. An LS. An exploratory analysis exploratory analysis of of the effect the effect of pesticide of pesticide exposure exposure on on the risk the risk of of 
spontaneous spontaneous abortion in an Ontario abortion in an Ontario farm farm pp Francisco Peixoto . 2005. Francisco Peixoto . 2005. ««Comparative Comparative effects effects of of the the 
Roundup and glyphosate Roundup and glyphosate on mitochondrial on mitochondrial oxidativ oxidativ phosphorylationphosphorylation »»ChemosphereChemosphere, In , In PressPress, , Corrected Corrected 
Proof, Proof, Available online Available online 26 26 April April 2005.2005. doidoi:10.1016/j.:10.1016/j.chemospherechemosphere.2005.03.044.2005.03.044

A.S.F. A.S.F. ArauujoArauujo, R.T.R. , R.T.R. MonteiroMonteiro, R.B. , R.B. AbarkeliAbarkeli. 2003. . 2003. ««Effect Effect of of glyphosate glyphosate on on the microbial activity the microbial activity of of 
two Brazilian soilstwo Brazilian soils..»» ChemosphereChemosphere vol 52, p.  799vol 52, p.  799––804.804.

BenbrookBenbrook, Charles M. 2004. , Charles M. 2004. Geneticaly Engineered Crops and Geneticaly Engineered Crops and Pesticide Use in Pesticide Use in the United the United StatesStates : : The The 
First Nine YearsFirst Nine Years. . BioTech InfoNetBioTech InfoNet, , Technical Paper Number Technical Paper Number 7, octobre 2004. URL7, octobre 2004. URL : http://www.: http://www.biotechbiotech--
infoinfo.net/technicalpaper7.html..net/technicalpaper7.html.

Clive, James. 2004. Clive, James. 2004. ÉÉtat mondial des plantes biotechnologiques/GM commercialistat mondial des plantes biotechnologiques/GM commercialisééeses : 2004 , : 2004 , 
International for International for the the Acquisition of Acquisition of AgriAgri--biotech biotech Applications (ISAAA), ISAAA Applications (ISAAA), ISAAA Briefs Briefs 3232--2004.  URL: 2004.  URL: 
wwww..isaaaisaaa..orgorg

Fernandez, M.R., Selles, F., Fernandez, M.R., Selles, F., GehlGehl, D., , D., DePauwDePauw, R.M. et , R.M. et ZentnerZentner, R.P. 2005. , R.P. 2005. ««Crop Crop Production Production Factors Factors 
Associated with Fusarium Associated with Fusarium Head Head Blight Blight in in Spring Wheat Spring Wheat in in Eastern Eastern SaskatchewanSaskatchewan»». . Crop Crop ScienceScience, vol. , vol. 
45, p. 190845, p. 1908--1916.1916.

HansonHanson, K.G. et M.R. Fernandez. 2003. , K.G. et M.R. Fernandez. 2003. ««Glyphosate Glyphosate herbicides affect plant herbicides affect plant pathogenic fungipathogenic fungi»» Canadian Canadian 
Journal of Plant Journal of Plant PathologyPathology, vol. 25, p.120., vol. 25, p.120.



ReferencesReferences
Laure Mamy, Enrique Laure Mamy, Enrique BarriusoBarriuso, Beno, Benoîît Gabrielle. 2005. t Gabrielle. 2005. ««Environmental Environmental fate of herbicides fate of herbicides 
trifluralintrifluralin, , metazachlormetazachlor, , metamitron and sulcotrione compared with that metamitron and sulcotrione compared with that of of glyphosateglyphosate, a , a 
substitute broad spectrum substitute broad spectrum herbicide for herbicide for different glyphosatedifferent glyphosate--resistant cropsresistant crops»». . Pest Pest 
Management Science, Management Science, vol 61, no 9, p. 905vol 61, no 9, p. 905--916916

Marc J, Le Breton M, Cormier P, Morales J, Belle R et Marc J, Le Breton M, Cormier P, Morales J, Belle R et MulnerMulner--Lorillo Lorillo O. 2005. O. 2005. ««A A 
glyphosateglyphosate--based based pesticide pesticide impinges impinges on transcriptionon transcription..»» Toxicology and Applied Toxicology and Applied 
PharmacologyPharmacology. . 203, 1203, 1--88

Marc, Julie, Odile Marc, Julie, Odile MulnerMulner--LorillonLorillon, Robert , Robert BellBelléé. 2003. . 2003. ««GlyphosateGlyphosate--based based pesticides affect pesticides affect 
cell cell cycle cycle regulationregulation. . »» Biology Biology of of the Cellthe Cell, vol. 96,, vol. 96, p. 245p. 245––249.249.

MonsantoMonsanto. 2005. . 2005. Monsanto Company Monsanto Company Reports Reports ThirdThird--quarter quarter 2005 2005 ResultsResults. . StSt--LouisLouis, 29 juin, , 29 juin, 
URLURL : : http://www.http://www.monsantomonsanto..com/monsanto/layout/media/05/06com/monsanto/layout/media/05/06--2929--0505..aspasp

Francisco Peixoto . 2005. Francisco Peixoto . 2005. ««Comparative Comparative effects effects of of the Roundup and glyphosate the Roundup and glyphosate on on 
mitochondrial mitochondrial oxidativ oxidativ phosphorylationphosphorylation »»ChemosphereChemosphere, In , In PressPress, , Corrected Corrected Proof, Proof, Available Available 
online online 26 26 April April 2005.2005. doidoi:10.1016/j.:10.1016/j.chemospherechemosphere.2005.03.044.2005.03.044



ReferencesReferences
Québec, 2004. Les OGM en chiffres : Principales cultures d’OGM. URL: 
http://www.ogm.gouv.qc.ca/ogm_principales.html 

Québec. Ministère du développement durable,de l’environnement et des parcs. 
2002. L’utilisation des pesticides dans le maïs et le soya. URL : 
http://www.mddep.gouv.qc.ca/pesticides/mais_soya/index.htm
Relya, Rick A. 2005. «The Lethal ImpaActs of Roundup and Predatory Stress on 
Six Species of North American Tadpoles», rch. Environ. Contam. Toxicol., vol. 48, 
p. 351–357, DOI: 10.1007/s00244-004-0086-0

Richard S, Moslemi S, Sipahutar H, Benachour N, Seralini GE. 2005. Differential 
effects of glyphosate and Roundup on human placental cells and aromatase Environ 
Health Perspect, vol. 113, no 6, juin, p. 716-720.  doi:10.1289/ehp.7728. 
http://ehp.niehs.nih.gov/docs/2005/7728/abstract.html

Savitz DA, Arbuckle, Kaczor D, Curtis KM.1997. «Male pesticide exposure and 
pregnancy outcome». American Journal of Epidemiology, vol. 146, no 12, p. 1025-
1036.



ReferencesReferences
US. US. Environmental Environmental Protection Protection AgencyAgency. 2001.. 2001. 2000/2001 2000/2001 Market EstimatesMarket Estimates : Usage: Usage, , 
URLURL : : http://www.http://www.epaepa..gov/oppbead1/pestsales/01/usage2001_2gov/oppbead1/pestsales/01/usage2001_2.html.html

VecchioVecchio, L., , L., CisternaCisterna, C., Malatesta, M., Martin, T.E., , C., Malatesta, M., Martin, T.E., BiggiogeraBiggiogera. 2004. . 2004. 
««Ultrastructural analysis Ultrastructural analysis of testes of testes form mice fed form mice fed on on genetically modified soybeangenetically modified soybean»». . 
European European Journal of Journal of HistochemistryHistochemistry, vol. 48, no.4 (, vol. 48, no.4 (OctOct..--DDéécc.), p. 449.), p. 449--454.454.

WoodburnWoodburn, Allan. 2000. , Allan. 2000. ««GlyphosateGlyphosate : production, : production, pricing and pricing and use use worldwideworldwide»». . 
Pest Management SciencePest Management Science, vol. 56, p. 309, vol. 56, p. 309--312.312.

http://www.epa.gov/oppbead1/pestsales/01/usage2001_2.html


Thank you Thank you for for your your attentionattention……



•• In 2001, Round Up patent expiresIn 2001, Round Up patent expires
•• By 2005: 69% of global pesticide By 2005: 69% of global pesticide 

market expected market expected to to be be to to generics generics 
(Kuyek2002)(Kuyek2002)

•• «« Regulatory costRegulatory cost »» for for bringin bringin a a 
pesticide to pesticide to market market = 40= 40--100 M$ 100 M$ and and 
for a new plant for a new plant variety variety = $1 million = $1 million 
(Kuyek2002)(Kuyek2002)

GM GM seeds offer seeds offer triple protection: triple protection: 
•• Intellectual property Intellectual property rightright
•• Possible introduction of Possible introduction of genetic genetic use use 

restriction technologies (GURTS) to restriction technologies (GURTS) to 
prevent the reporduction prevent the reporduction of of the the plant plant 
or important or important genetic characteristicsgenetic characteristics..

GMOs and pesticidesGMOs and pesticides

Pesticide sales in Pesticide sales in 
canada increase by canada increase by 

41% from 1994 to 200041% from 1994 to 2000
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