
KIT – die Kooperation von
Forschungszentrum Karlsruhe GmbH
und Universität Karlsruhe (TH)

KIT – Universität des Landes Baden-Württemberg und
nationales Großforschungszentrum in der Helmholtz-Gemeinschaft

Institut für Meteorologie und Klimaforschung, Atmosphärische Umweltforschung, Garmisch-Partenkirchen, Direktor: Prof. Dr. Hans Peter Schmid

www.kit.edu

Ozone impact and plant defense responses 
- is there a feedback to air quality?

Rüdiger Grote 
(Ruediger.Grote@kit.edu, https://www.researchgate.net/profile/Ruediger_Grote/)



KIT – die Kooperation von
Forschungszentrum Karlsruhe GmbH
und Universität Karlsruhe (TH)

Ozone Plant Impacts 

2 | AgriFood SCM| Halkidiki | 28.05. 2015

Credit: http://streaming.discoveryeducation.com/ecology-plus.com Picchi et al. 2010 (AEE)Betzelberger et al. 2012 (PP)

Fuhrer al. 2009 (Naturwiss.)
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Feedbacks !
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Wilkinson et al. 2012 (JEB)
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Ozone Concentrations
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Van Dingenem et al. 2009 (AE)
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Ozone Concentrations

6 | AgriFood SCM| Halkidiki | 28.05. 2015

Sicard et al. 2013 (AE)
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Ozone Impacts
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Pleijel et al. 2014 (BG)
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Ozone Impacts
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Hollaway et al. 2012 (BG)

Global losses:

Maize: app. 3%
Wheat: app. 5%
Soybean: app. 8%



KIT – die Kooperation von
Forschungszentrum Karlsruhe GmbH
und Universität Karlsruhe (TH)

Ozone Impacts
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Pleijel et al. 2004 (AE)
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Ozone Formation
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Ozone Formation
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VOC = Volatile Organic Compounds

Anthropogenic (AVOC)

Biogenic (BVOC)
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Plant – Atmosphere Feedback
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Feedbacks !
AVOC
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Plant – Atmosphere Feedback
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Other BVOC
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Developments
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Giles 2005 (Nature)
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Developments
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Sicard et al. 2013 (AE)
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Developments
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Avnery et al. 2011 (AE)

Soybean

Maize

Wheat

Global losses:

Maize: app. 5%
Wheat: app. 25%
Soybean: app. 19%
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Developments
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Land use change Climate change

Beltman et al. 2013 (AE) Katragkou et al. 2011 (JGR)
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Conclusions
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• Sensitivity to ozone is species specific

(Stomatal regulation, induced defenses)

 Adaptation: Plant BVOC emitters!

• Ozone will increase depending on climate change and land use

(Forests > bioenergy plants > conventional agriculture)

 Mitigation: Don‘t plant BVOC emitters!

• Ozone losses are significant and will increase


