
Global Change Research Centre - CzechGlobe 

www.czechglobe.cz 1 
Tato akce se koná v rámci realizace projektu COPPICE - Výmladkové lesy jako produkční a biologická alternativa budoucnosti – 

CZ.1.07/2.3.00/20.0267. Tento projekt je spolufinancován Evropským sociálním fondem a Státním rozpočtem ČR. 

Manipulative experiments  

- overview 

Petr Holub 

 

Global Change Research Centre 

Academy of Science of the Czech Republic 

 

October 21, 2013 



Global Change Research Centre - CzechGlobe 

www.czechglobe.cz 2 

What are the aims of this presentation? 

- be familiar with database of manipulative experiments „Climmani“ 

- show how to navigate in it and search  

- present specific examples of experiments in Europe and CR 

What are the benefits for you? 

- when writing an article  

- when preparing and writing a project 

- when creating meta-analyzes  

- to establish contacts with persons engaged in similar issues  
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Outline of the presentation  

 Introduction to the topic of climate change  

 Climmani – project ESF and database of manipulative experiments  

 Examples of various types of experiments from Europe 

 Examples of manipulative experiments from CR 

 Options for the future 
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1. Introduction to the topic of climate change  

Source: www.skepticalscience.com 

(Wikipedie, various sources) 

Scenarios of  

CO2 concentrations  
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Temperature projections to 2100  
(according IPCC) 

Northern Hemisphere temperatures for the last 1,500 years  
(according Mann et al. 2008) 

Air temperature scenarios  

1. Introduction to the topic of climate change  
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Percentage change in precipitation  

relative to the period 1900-1950. 

(Solomon et al. 2009) 

White is used where 

less than 16 models from 22 

was consistent. 

Precipitation  

scenarios 
 

1. Introduction to the topic of climate change  
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Project ESF (2008-2013) 

2. Climmani – database of manipulative experiments 

www.climmani.org 
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The main objectives: 

Workshops, exchanges for students,  

databases of projects 

creation of meta-analyses 

The participating countries: 

Austria, Belgium, Croatia, CR, 

Denmark, Finland, Italy, Netherland,  

Norway, Poland, Romania,  

Spain, Sweden, Switzerland,  

United Kingdom. 

www.climmani.org 

Project: 2008-2013. 

2. Climmani – database of manipulative experiments 
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www.climmani.org 

Database of projects 

2. Climmani – database of manipulative experiments 
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What experiments are there?  

Which factors have been manipulated?  

Which parameters were monitored?  

Which main publications exist?  

Who is a contact person?  

2. Climmani – database of manipulative experiments 
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2. Climmani – database of manipulative experiments 
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2. Climmani – database of manipulative experiments 
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3. Examples of various types of experiments from Europe 
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Flakaliden, Sweden (S. Linder) 

3. Examples of various types of experiments from Europe 
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„Open-tops“ with big trees of Picea abies  

Flakaliden, Sweden.  
Experiment on the effect of increased CO2 and elevated temperature  
(Photo 1996)  

 

Sune Linder (photo 2010)  

3. Examples of various types of experiments from Europe 
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Schematic design: control plots (C), irrigated 

plots (I), fertlized plots (F), irrigated and 

fertilized plots (IL) (n = 4). 

Other experimental plots: 

Fertlized plots complemented by forest ashes 

(A), fertilized plots with all essential elements 

except phosphorus (F-P) or magnesium (F-

Mg), variant where summer precipitation were 

reduced to 65% (D) 

 

See Bergh (1997) and Bergh et al. (1998) for further details. 

 

4 years after the establishing of the 

experiment  

(fertilized areas are darker, photo 1990) 

3. Examples of various types of experiments from Europe 
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Growth rings Picea abies from irrigated and fertilized plots (IL)  

(significant expansion of rings after the experiment began in 1987)  

Photo 1992 

3. Examples of various types of experiments from Europe 
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Garraf, Spain (CLIMOOR-VULCAN) 

3. Examples of various types of experiments from Europe 
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Garraf, Spain        Experiment on the effects of increased temperature  

3. Examples of various types of experiments from Europe 
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WARMING TREATMENT WARMING TREATMENT

GARRAF EXPERIMENTAL 

STUDY AREA

· 3 Control plots

· 3 Warming treatment plots
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3. Examples of various types of experiments from Europe 

Passive warming (capture of infrared radiation during the night) 
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Prades, Spain (J. Penuelas) 

3. Examples of various types of experiments from Europe 
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3. Examples of various types of experiments from Europe 

Prades (Mediterranean forest, Spain) 

                                            Experiment on the effects of drought  
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3. Examples of various types of experiments from Europe 
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Precipitation 2003: 900 mm  

               vs. 2005: 500 mm 

(drought: 20% reduction) 

Cistus albidus (cist vlnatý)  

3. Examples of various types of experiments from Europe 
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Brandbjerg, Denmark (CLIMAITE) 

3. Examples of various types of experiments from Europe 
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Brandbjerg, Denmark     Experiment on the combined effects of temperature,  

                                                             drought and elevated CO2 (CLIMAITE) 

3. Examples of various types of experiments from Europe 
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Passive warming (capture of infrared radiation during the night) Shielding of precipitation (blind) 

3. Examples of various types of experiments from Europe 
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3. Examples of various types of experiments from Europe 
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Larsen et al. 2011 Global Change Biology 

Observed significant interactions (P ≤ 0,05) from the analysis of 47  

individually tested response variables 

Antagonistic effect: combination lead to reduction of effects. 

 

Synergistic effect: combination lead to extension of single effects or  

significant effect was only observed in combination. 

 

Additive effect: cases where two significant individual effects  

were observed without significant interaction. 

3. Examples of various types of experiments from Europe 
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Basel, Switzerland (Swiss Canopy Crane) 

3. Examples of various types of experiments from Europe 
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Swiss Canopy Crane, Switzerland       Experiment on the effect of elevated CO2 

                                                                          in combination with other effects 

3. Examples of various types of experiments from Europe 
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3. Examples of various types of experiments from Europe 
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The importance of monitoring a combination of several factors  

Source: Ch. Körner (conference Lipsko) 

3. Examples of various types of experiments from Europe 
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Risdalsheia, Norway (CLIMEX, 1994-2000) 

3. Examples of various types of experiments from Europe 
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Experiment on the effect of increased CO2 (560 ppm)  

in combination with increased temperature (+3,5 oC) 

- at the ecosystem level (1000 m2) 

3. Examples of various types of experiments from Europe 
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3. Examples of various types of experiments from Europe 
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NO3 in runoff
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3. Examples of various types of experiments from Europe 
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3. Examples of various types of experiments from Europe 
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Salatín, Slovakia (L. Halada) 

Altitude 1900 m a.s.l.  

3. Examples of various types of experiments from Europe 
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Monitoring of plant species diversity 

Microlyzimeters 

Soil analyses 

Biomass (nutrients) 

Atmospheric depozitions 

Climatic data 

Treatments:  

N2 (2 g N m-2 year-1) 

N6, N15,  

P (5 g P m-2 year-1),  

K (control) 

3. Examples of various types of experiments from Europe 
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Salatín, Slovakia     Experiment on the effects of nitrogen deposition  

                                                  on alpine grass vegetation  

3. Examples of various types of experiments from Europe 
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Luboš Halada – coordinator of the project 

3. Examples of various types of experiments from Europe 
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4. Examples of manipulative experiments from CR 



Global Change Research Centre - CzechGlobe 

www.czechglobe.cz 44 

Main projects associated with this infrastructure: 

CzechCarbo - Carbon cycle study focused on the terrestrical ecosystems in the Czech republic  

                               in connection on the CARBOEUROPE project (2003-2007)  

EUROFACE - An integrated European scientific infrastructure for GC studieson forest  

                             and agroforest ecosystems utilising FACE technology (2003-2005) 

CARBOMONT - Effects of land-use changes on sources, sinks and fluxes of carbon in European  

                                  mountain areas (2002-2004)  

MERCI - Methodological and Experimental Research Centre and Infrastructure for Studies of GCC 

                  Impacts on Forests (2003-2004)  

ECOCRAFT II - (1996-1999)  

Czech Terra - adaptation of lanscape carbon sinks in the context of global change (2007-2011)  

CzechGlobe – Center for Global Climate Change Impacts Studies (2010-2014)  

Another national projects 

4. Examples of manipulative experiments from CR 

AnaEE – Analysis and Experimentation on Ecosystems (2012-2018)  
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Project Ministry of Education 2007-2011 

Changes in alpine ecosystems in the KRNAP, NPR Kralický Sněžník 

and CHKO Jeseníky in the context of global change (M. Banaš, M. Zeidler)   

hexagonal OTC´s  
according ITEX (Molau et Mølgaard 1996).  

increase of the temperature by 1-3 oC  
(Henry and Molau 1997).  

4. Examples of manipulative experiments from CR 
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Localities:  

(1) Petrovy Kameny (Jeseníky) 

(2) Kralický Sněžník (SE from the top) 

(3) Modré sedlo (Krkonoše) 

4. Examples of manipulative experiments from CR 
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Design of the experiment: 

Treatments: 

warming (OTC), 

warming + irrigation (50% of ambient precipitation), 

warming + fertilization (2 g N m-2 year-1 - NH4NO3) 

control 

Monitoring of plant species diversity 

Phenology 

Soil analyses 

Biomass (nutrients) 

Climatic data 

 

Long-term changes in vegetation  

4. Examples of manipulative experiments from CR 
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Project GA CR 2006-2008 

dry grassland 

wet meadow 
mountain meadow 

Impact of precipitation changes on plant and soil processes 

in different grassland ecosystems (K. Fiala) 

4. Examples of manipulative experiments from CR 
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Highland site: 

 
• Bohemian-Morav.Highland 

 

• Altitude 530 m  

 

• MAT 6.3  oC  

 

• MAP 762 mm  

 

Mountain site: 

 
• Moravian-Silesian Beskydy 

 

• Altitude 890 m  

 

• MAT 6.5  oC  

 

• MAP 947 mm  

 

elevation gradient 

Lowland site: 

 
• NP Podyjí 

 

• Altitude 320 m  

 

• MAT 9.0  oC  

 

• MAP 587 mm  

 

precipitation gradient 

4. Examples of manipulative experiments from CR 
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4. Examples of manipulative experiments from CR 
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Experiment on the combined effect of drought and UV radiation  

in mountain grassland (2010-2015) 

Hypotheses:  

Effects of drought and UV has a similar effect on the induction of protective mechanisms  

of plants. The combined effect of drought and UV has a significant impact in comparison  

with the effects of individual factors. 

Design of the experiment: 

Treatments changing precipitations: drought (4-6 weeks) 

                                                         control with ambient precipitation 

Treatments changing UV radiation: filtered UV (acrylic with filter of UV radiation) 

                                                       ambient UV (acrylic without filter) 

4. Examples of manipulative experiments from CR 
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4. Examples of manipulative experiments from CR 

Experiment on the combined effect of drought and UV radiation  

in mountain grassland (2010-2015) 

drought treatment for 4-6 weeks 

control treatment with ambient precipitation 
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New infrastructure Domanínek - Experimental station of Plant Ecophysiology 

in the frame of project CzechGlobe 

(monitoring of multiple factors simultaneously) 

24 Open top chambers (OTC) 

 

Infrastructure allows to monitor the influence  

of three factors in two levels  

and their combinations in three replications 

4. Examples of manipulative experiments from CR 
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Manipulative experiments   

Environmental factors in the global climatic changes and their interaction  

  

drought stress elevated 

CO2,ozone, 

temperature 

UV radiation, 

light intenzity 

and quality 

N, P - 

depozitions 

experimental roofs 

open-top chambers 

„glass domes“ 

units with modulated UV 

growth chambers 

pot and field experiments 

5. Options for the future 
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Thank you for your attention… 


