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A Global Adoption of Agriculture Biotechnology
I Characteristics of insect control traits

A Why is Insect Resistance Management (IRM) Important
for Transgenic Insecticidal Crops?

I Scientific theory of IRM strategy
i Definitions & purpose

I Foundation and tactics
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A USA Experience with Insect Resistance Management
I Maize, Pyramiding Insecticidal Proteins, Cotton

A Global Experience with IRM

A How to Develop an IRM Plan
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A Biotechnology has been enthusiastically embraced by
growers around the world

I More than 125M Ha were planted in 2007
I Grown by 13.3M growers in 25 different countries
I 90% of these growers are in developing nations

I The fastest growing regions are the developing nations
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An “apparent” increase of 9.4% or 10.7 million hectares between 2007 and 2008,

GLOBAL AREA OF BIOTECH CROPS
Million Hectares (1996 to 2008)
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equivalent to a “real” increase of 15% or 22 million “trait hectares”
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A While most of these biotech hectares are planted with
herbicide tolerant traits, about 33% of the hectares

(>40M Ha) are planted with insect control traits, Bt
and/or VIP

A Bacillus thuringiensis (Bt) a natural bacterium that

produces insect control proteins, called Cry and VIP
proteins

I Cry =crystal proteins because they form crystals in the native
bacterium and control coleopteran or lepidopteran crop pests

I VIP = Vegetative insecticidal proteins are secreted during the
vegetative bacterial stages prior sporulation
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Cry and VIP proteins have superior
environmental and health benefits!

CLI-IRAC Presentation on Insect Resistance Management 2009


http://www.irac-online.org/index.asp

Bacillus thuringiensis (Bt)
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A Resistance is defined as the ability of an organism to
Odefendd I tself from di sease

I In agriculture, resistance has a slightly different meaning, when
a pest can defend itself from the controlling agent:

V When weeds are able to survive an herbicide

V When insects survive an insecticide

A When insect populations develop resistance, it is typically a
gradual process where they are able to withstand higher and
higher amounts of insecticide, until finally, the insecticide is no
longer effective in controlling the insect pest.

Not all insects develop resistance, pest biology and
Insecticide selection pressure influence the result
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Insect Resistance Management:

The greatest risks to Bt and VIP crops is the

potential to develop insect resistance:

Long-term product durability is the goal!

AResistance has occurred with sprayable Bt sprayable
formulations since the mid-1990s

I Mostly Diamondback moth populations in tropical regions

AHighly effective insect control with Bt and VIP crops has
led to concerns of insect resistance evolution
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Insect Resistance Management:

A Utilize IRM knowledge and experience: >10 years of Bt
Crop success

I Argentina, Australia, Canada, China, Philippines, United States

BUT IRM plans must be tailored to
local or regional environments!
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Definitions:

A Susceptible insect = one readily killed by the toxin

“ susceptible insect + Bt or VIP =

A Resistant insect = one that survives the toxin

resistant insect + Bt or VIP =

CLI-IRAC Presentation on Insect Resistance Management 2009 12


http://www.irac-online.org/index.asp

IRAG

Insecticide Resistance Action Committee

Definitions: GENEUCHINEIS

A Allele = a pair of genes that cause a trait

A Genotype =the genetic make-up of an organism, the
genotype cannot be seen

A Phenotype =the observable trait or properties of an
organism

Phenotype Genotype

“ susceptible insect = S /S Alleles

resistant insect = r/r Aleles
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A Allelescan have di fferent oOstr e

they can be dominant or recessive in their effect on the
trait phenotype

A Dominant = a gene combination that effects the
phenotype of an organism with a single allele

A Recessive = a genetic make-up that has no impact on
the phenotype unless it present in both allele.
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