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Abstract: Green leaf volatiles (GLVs) are rapidly released by plant leaves upon damage. This 
makes them ideal signals to convey the presence of a damaging threat to other parts of the 
same plant, but also to plants nearby. There, GLVs were first found to activate defense 
responses against insect herbivores and necrotrophic pathogens. Aside from providing direct 
protection, GLVs also prime those responses resulting in an enhanced and/or accelerated 
response to these biotic stressors. Recently, it was shown that GLVs also protect against cold 
stress in plants, resulting in stress-specific transcript accumulation and subsequent reduced 
damage. This response was further associated with a stimulation of growth after the stress 
subsided. Common to all those stresses is that they can also cause the release of these 
compounds. However, the quantities and qualities of the emitted GLVs can vary significantly 
even in closely related species, suggesting that eco-physiological factors related to biotic and 
abiotic stresses rather than systematic relationships may have been the driving force for the 
highly variable emission of these compounds. Still, too little is known about the regulation of 
GLV emissions, signaling, and responses to support this hypothesis. In this presentation we 
will provide an overview of current knowledge regarding biosynthesis and signaling of GLVs in 
plants and will give an outlook into future areas of research that may provide essential 
information about the complex biological activities of these compounds. 
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The Biological Activity of Green Leaf Volatiles
Biosynthesis
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The Biological Activity of Green Leaf Volatiles
Insect Herbivory

Corn seedlings that
were previously
exposed to green
leaf volatiles (GLV,
right) responded
stronger and faster
to subsequent
treatment with
insect elicitors
when compared to
controls (left).
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Corn seedlings that
were exposed to GLV
show faster and
stronger response to
insect herbivore attack.
Consequently GLV
exposed pretreated
plants show sustain
less damage compared
to control plants when
challenged with an
insect herbivore.
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Early transcriptional analysis
revealed distinct transcriptional
networks in corn after exposure to
GLV.
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The Biological Activity of Green Leaf Volatiles
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The Biological Activity of Green Leaf Volatiles
The Costs of Priming/Protection
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The Biological Activity of Green Leaf Volatiles
The ecological relevance
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The Biological Activity of Green Leaf Volatiles
Summary

GLV provide significant protection against biotic stresses including insect herbivory 
and necrotrophic pathogen infection.

GLV provide significant protection against abiotic stresses including cold, drought, and 
heat.

GLV are active even under cold stress conditions

Ecophysiological pressure rather then systematic relationships seem to regulate GLV 
production capacities

The ability to synthesize E-2-hexenal is essential for maximum GLV production
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The Biological Activity of Green Leaf Volatiles
Outlook 

GLV provide broad protection against a variety of biotic and abiotic stresses:
• Insect herbivory constitutes major threat to crops world-wide
• So far, all abiotic stressors that GLVs protect against are related to water stress

How can we use this to improve crop protection?

• Alter the biosynthesis of GLVs in plants.

• Treat crops with GLVs at regular intervals 

• Improve perception of GLVs in plants

However, non of these aspects have so far been addressed!

Adaptation is greatest problem for genetically manipulated plants
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