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WHAT IS A GMO? 

Å A Genetically Modified Organism (GMO) is 
an organism that has had genes from a 
different species inserted into its genetic 
code to obtain a desired trait.   



HOW IS A GMO MADE?   



WHICH ORGANISMS COULD BE 
MODIFIED? 

All organisms theoretically could 
be genetically engineered and 
therefore modified    

 



WHICH CROPS ARE MODIFIED      

{ǳƳƳŀǊȅ ƻŦ ǘƘŜ C5!Ωǎ LƴǾŜƴǘƻǊȅ ƻŦ /ƻƳǇƭŜǘŜŘ .ƛƻǘŜŎƘƴƻƭƻƎȅ /ƻƴǎǳƭǘŀǘƛƻƴǎ ƻƴ DŜƴŜǘƛŎŀƭƭȅ 9ƴƎƛƴŜŜǊŜŘ CƻƻŘǎ ŀǎ ƻŦ WǳƴŜ 
30th, 2015. Crops listed in order of relative abundance of genetically engineered crop consultations (corn having the 
most consultations). 

 



 
What GM traits are we talking about? 
  
ωLƴǎŜŎǘƛŎƛŘŀƭ Ǉƭŀƴǘǎ ό.ǘ ŎǊƻǇǎύ  
 
ωIŜǊōƛŎƛŘŜ tolerant plants  
 
ωGene silencing  
 
ωDrought resistant plants  
 
ωFood quality  
 
ωBiofuels  



SHOULD THEIR PRESENCE IN 
AGRICULTURE BE A REAL CONCERN 

OR IS IT A HYPE? 

  

Hype =promoting extravagantly 

Real = having actual existence    



They should be of real concern 
because of the following 
reasons:   



ÅGENE FLOW 
ÅGENE POLLUTION 
ÅCONTAMINATION OF LOCAL CROPS AND WILD RELATIVES 
ÅCAUSE LOSS OF SEED VIABILITY 
ÅGENE SILENCING  
ÅDISRUPTS ECOSYSTEMS 
ÅHARM NON-TARGET OERGANISMS 
ÅELIMINATE BIODIVERSITY 
ÅCREATE HEALTH PROBLEMS 
ÅIMPOVERISH THE FARMERS 
ÅINCREASED HERBICIDE/PESTICIDE USEAGE 
ÅWEED/PEST RESISTANCE 





Diptera (flies), Coleoptera (beetles) and OTHERS 

                           EARTHWORM, COLLEMBA, HONEY BEE LARVAE,LADY BIRD BEETLE, WASP ETC 



                                                     GENE SILENCING 

                                        UNINTENDED SUPPRESSION OF GENE EXPRESSION 



INCREASED  HERBICIDE USE 
 

Benbrook Environ Sci Eur (2016) 28:3 DOI 10.1186/s12302-016-0070-0 

RESEARCH  

Trends in glyphosate herbicide use in the United States and globally   

Charles M. Benbrook*  

Abstract 

Background: Accurate pesticide use data are essential when studying the environmental  and public health 
impacts of pesticide use. Since the mid-1990s, significant changes have occurred in when and how glyphosate 
herbicides are applied, and there has been a dramatic increase in the total volume applied. 

Methods: Data on glyphosate applications were collected from multiple sources and integrated  into a dataset 
spanning agricultural, non-agricultural, and total glyphosate use from 1974ς2014 in the United States, and 
from 1994ς2014 globally. 

Results: Since 1974 in the U.S., over 1.6 billion kilograms of glyphosate active ingredient have been applied, or 
19 % of estimated global use of glyphosate (8.6 billion  kilograms). Globally, glyphosate use has risen almost 15-
fold since so-ŎŀƭƭŜŘ άwƻǳƴŘǳǇ wŜŀŘȅΣέ ƎŜƴŜǘƛŎŀƭƭȅ ŜƴƎƛƴŜŜǊŜŘ ƎƭȅǇƘƻǎŀǘŜ-tolerant crops were introduced in 
1996. Two-thirds  of the total volume of glyphosate applied in the U.S. from 1974 to 2014 has been sprayed in 
just the last 10 years. The corresponding share globally is 72 %. In 2014, farmers sprayed enough  glyphosate  
to apply ~1.0 kg/ha (0.8 pound/ acre) on every hectare of U.S.-cultivated cropland  and nearly 0.53 kg/ha (0.47 
pounds/acre) on all cropland worldwide. 

Conclusions: Genetically engineered herbicide-tolerant crops now account for about 56 % of global 
glyphosate use. 

In the U.S., no pesticide has come remotely close to such intensive and widespread use. This is likely the case 
globally, but published global pesticide use data are sparse. Glyphosate will likely remain the most widely 
applied pesticide worldwide for years to come, and interest will grow in quantifying ecological and human 
health impacts. Accurate, accessible time-series data on glyphosate use will accelerate research progress. 

Keywords: Glyphosate, Herbicide use, Genetic engineering, Herbicide-tolerant crops, Roundup, Pesticide use 

  
 



HERBICIDE/PESTICIDE RESISTANCE 

     HERBICIDE RESISTANCE      PESTICIDE RESISTANCE 



Spraying of a Bt maize field with endosulfan pesticide for B. fusca control 
(2nd application as in conventional maize) ςJanuary 2010, Vaalhart, SA 

Photo: Angelika Hilbeck 



MORE PROBLEMS OF GM 

Bt Toxin found in blood samples of pregnant women 
and in the blood source for fetus (Aris y Leblanc, 
2011) 

Green Fluorescent protein 
present in feces 


