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Bílý Kříž – meteorological station (CG, CHMI)



The research at the station Bílý Kříž was started in the year 1987



In the year 1989 the measurement of photosynthetic 

activity distribution and forest stand canopy 

microclimate investigations were started.



In the 1992 the set of 8 Open Top Chamber was constructed to make 
possible long-term fumigation of spruce individuals by enhanced CO2



We will cover a stand!

Michal V. Marek, Viterbo, 1994

FACE, Duke Forest, North Carolina, USA



Testing the idea (1995)
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In 1997 the lamellar glass domes system was established for 
the forest stand scale enhanced CO2 fumigation 

Opening ceremony with prime minister of CR Václav Klaus 



Lamellar glass domes - scheme 

A – ambient (350, 370, 390, 400 ppm)
E – elevated (700 ppm)
C – control stand
T – tank with liquid CO2 

V – CO2 vaporiser

T

V



Main purpose:

Investigation of long term cultivation of a forest stand in enhanced CO2 concentration

Combination with effect of other parameters (UV, drought, N…) 

Lamellae glass domes











Základní parametry 

Půdorys: 9 x 9 m

Maximální výška: 7 m

Hmotnost ocelového skeletu: 17 t

Celkový povrch:   230 m2

objem:    243 m3

Lamelová okna vyrobena původně 
z bezpečnostního skla, 
později z UV propustného akrylu. 

Okna standardně otevřená.
Zavírání z návětrné strany podle 
rychlosti větru.

Priorita udržení malého rozdílu Ta
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Tank with liquid CO2

wind speed and direction



Kapalné CO2

Cisterna: 17 t (max. 21 t)

Roční spotřeba: cca 100 t 



Uspořádání experimentu lamelových kultivačních sférách 



Automatic measur.
PhAR
Air teperature
Relative humidity
Soil temperature
Soil water content
CO2 concentration

Campaign measurement
Photosynthesis
Biomass inventory
C, N content
Soil analysis
Belowground biomass
…



• Different effect of UV radiation and CO2 concentration on N content resulted 

in effect on N allocation in roots and leaves

• Under elevated CO2 N allocation to roots decreased with UV dose, 

under AC the effect was opposite 

C and N allocation

Result examples



Result examples



Současný stav

• smrky a buky  

• koncentrace CO2: 700 ppm / okolní 

• vliv dusíku a letního sucha v kombinaci s ↑CO2

• na podzim plánována výsadba podrostu: 
třtiny chloupkaté (Calamagrostis villosa)
pstročku dvoulistého (Maianthemum bifolium)

Infrastruktura je součástí CzeCOS, AnaEE

CzeCOS – Cestovní mapa ČR velkých infrastruktur…  





Selected papers:

• Urban, O.; Janouš, D.; Pokorný, R.; Marková, I.; Pavelka, M.; Fojtík, Z.; Šprtová, M.; Kalina, J.; 
Marek, M. V. (2001). Glass domes with adjustable windows: A novel technique for exposing 
juvenile forest stands to elevated CO2 concentration. Photosynthetica 39(3): 395-401. 

• Uchytilová, T., Krejza, J., Veselá, B., Holub, P., Urban, O., Horáček, P., & Klem, K. (2019). 
Ultraviolet radiation modulates C: N stoichiometry and biomass allocation in Fagus sylvatica 
saplings cultivated under elevated CO2 concentration. Plant Physiology and Biochemistry, 134, 
103-112.

• Šigut, L., Holišová, P., Klem, K., Šprtová, M., Calfapietra, C., Marek, M. V., ... & Urban, O. (2015). 
Does long-term cultivation of saplings under elevated CO2 concentration influence their 
photosynthetic response to temperature?. Annals of Botany, 116(6), 929-939.

• Holub, P., Klem, K., Linder, S., & Urban, O. (2019). Distinct seasonal dynamics of responses to 
elevated CO2 in two understorey grass species differing in shade‐tolerance. Ecology and 
Evolution, 9(24), 13663-13677.

• Urban, O., Hrstka, M., Holub, P., Veselá, B., Večeřová, K., Novotná, K., ... & Klem, K. (2019). 
Interactive effects of ultraviolet radiation and elevated CO2 concentration on photosynthetic 
characteristics of European beech saplings during the vegetation season. Plant Physiology and 
Biochemistry, 134, 20-30.

• Godbold, D.; Vašutová, M.; Wilkinson, A.; Edwards-Jonášová, M.; Bambrick, M.; Smith, A. R.; 
Pavelka, M.; Cudlín, P. (2015). Elevated Atmospheric CO2 Affects Ectomycorrhizal Species 
Abundance and Increases Sporocarp Production under Field Conditions. Forests 6: 1256-1273. 



Open access: professional visits, 
excursions, student courses… 

Collaboration is welcomed! 
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