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WHAT IS A GMO

A A Genetically Modified Organism (GM®)
an organism that has had genes from a
different speciesnsertedinto Iits genetic
code toobtaina desired trait




HOW IS A GMO MABE
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WHICH ORGANISMS COULD BE
MODIFIED?

All organisms theoretically could
be genetically engineered and
therefore modified
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WHICH CROPS ARE MODIFIED

Crop

Source of Inserted Trait

Trait

Com

Bacteria., other species of corm

Resistance to insects

Tolerance to herbicides

Nale corn sterility

Alpha-amylase expression

Increased lysine level for use in animal feed

Reduction of wield-loss under water-limited
conditions

Cotton

Bacteria

Tolerance to herbicides

Resistance to insects

Soybean

Bacteria, cormn,
species of soybean

oats,,

other

Tolerance to herbicides

High oleic acid soybean oil

Resistance to insects

Mustard greens

Regulation of circadian rhythm

Canola

Bacteria

Tolerance to herbicides

Fertility restoration

Male canola sterility

Fungus Degradation of phytate in animal feed
Potato Bacteria Resistance to insects
Potato viruses Resistance to potato viruses
Other species of potato Iower levels of reducing sugars
ILower levels of free asparagine
Reduced black spot bruising
Tomato Bacteria, potato Delayved softening
Bacteria Resistance to insects
Radicchio Bacteria Tolerance to herbicides
Male radicchio sterility
Alfalfa Bacteria Tolerance to herbicides
Sugar beet Bacteria Tolerance to herbicides
Rice Bacteria Tolerance to herbicides
Apple Other species of apple Reduced browning and bruising
Cantaloupe Bacteria Delaved ripening
Squash Viruses Resistance to viruses
Papava Viruses Resistance to viruses
Flax Mustard green Tolerance to herbicides
Plum Virus Resistance to viruses
Wheat Bacteria Tolerance of herbicides
Creeping Bacteria Tolerance of herbicides

Bentgrass
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What GM traits are we talking abo®
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SHOULD THEIR PRESENCE IN
AGRICULTURE BE A REAL CONCE
ORISIT AHYPE?

Hype=promotingextravagantly
Real=havingactualexistence




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




A GENE FLOW

A GENE POLLUTION

A CONTAMINATION OF LOCAL CROPS AND WILD RELATIVES
A CAUSE LOSS OF SEED VIABILITY

A GENE SILENCING

A DISRUPTS ECOSYSTEMS

A HARM NONARGET OERGANISMS

A ELIMINATE BIODIVERSITY

A CREATE HEALTH PROBLEMS

A IMPOVERISH THE FARMERS

A INCREASED HERBICIDE/PESTICIDE USEAGE
A WEED/PEST RESISTANCE
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Jarget -Corn Borer

Non-target
Caddisfly
Btcorn

-~ 7

Leaves cobs,detfitus . O \/ >
travel 12000 m |
downstream

Diptera(flies), Coleoptera(beetles) and OTHERS

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



GENE SILENCING

¥

UNINTENDEBUPPRESSION OF GENE EXPRESSION



INCREASED HERBICIDEASSE: sciences eurere

BenbrookEnvironSciEur(2016) 28:3>0110.1186/s12302016-00700
RESEARCH

Trendsin glyphosate herbicide use in the United States and globally
Charles M. Benbrodk
Abstract

Background Accurate pesticide use data are essential when studying the environmental and public health
impacts of pesticide use. Since the AMAO0s, 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, neagricultural, and total glyphosate use from 192014 in the United States, and
from 1994;2014 globally.

Results:Since 1974 in the U.S., over 1.6 billion kilograms of glyphosate active ingredient have been applied, o
19 % of estimated global use of glyphosate (8.6 billion kilograms). Globally, glyphosate use has risen-almost
foldsinceseDl f £t SR aw2z2dzy RdzLJ wSI Ré ¢ Ideyaht drapOwetelinBodusgdmA y S S |
1996. Twethirds 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-tLulfivated cropland and nearly 0.53 kg/ha (0.47
pounds/acre) on all cropland worldwide.

ConclusionsGenetically engineered herbicidlerant 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 cas
globally, but published global pesticide use data are sparse. Glypheghi&elyremain the most widely

applied pesticide worldwide for years to come, and interest will grow in quantifying ecological and human
health impacts. Accurate, accessible tiseries data on glyphosate use will accelerate research progress.

Keywords Glyphosate, Herbicide use, Genetic engineering, Herbioldeant crops, Roundup, Pesticide use



HERBICIDE/PESTICIDE RESISTA

HERBICIDE RESISTANCE

A Growing Threat Down on the Farm

Farmers have became dependent on aherbicide called glyphosate and
on crops engineered o resist it Now. weeds are becoming resistant.
and resear chers are scrambling for alematives
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Spraying of a Bt maize field witthdosulfanpesticide forB.fuscacontrol
(2nd application as in conventional maizeJanuary 2010yaalhart SA

Photo: AngelikaHilbeck




MORE PROBLEMS OF GM

Bt Toxin found in bloocsamples ofpregnantwomen ~ Green Fluorescent protein

and inthe blood source for fetus Arisy Leblang

2011 present in feces




