
 

University of Freiburg 

 

Rectorate 

 

Public Relations 

 

Fahnenbergplatz 

D -79085 Freiburg 

 

 

Contact: 

Katrin Albaum 

Tel. +49 (0)761 / 203 - 97662 

katrin.albaum@bioss.uni-

freiburg.de 

www.pr.uni-freiburg.de 

 

 

 

Freiburg, 15.11.2016 

 

 

 

 

 

 

University of Freiburg . 79085 Freiburg . Germany 

Press Release 

 

How Plants Measure Temperature 

Research team shows how plants use a light receptor as a 

thermosensor 

Plants respond very sensitive to temperature changes in their environment. 

At 22 degrees Celsius, for example, the model plant Arabidopsis shows 

compact growth. But if the temperature rises only a few degrees, plants 

exhibit an increased elongation growth in the shoot and leaves, enabling 

plant organs to cool down more easily by evaporation. How plants sense 

temperature was unknown, until now. In two complementary studies 

published in Science magazine, researchers from the University of Freiburg 

collaborated with researchers from Cambridge, England; Buenos Aires, 

Argentina; and St. Louis, Missouri, USA, to demonstrate how the light 

receptor phytochrome B also works as a temperature sensor in plants. 

 

Phytochromes are photoreceptor proteins that control a number of 

physiological processes in higher plants, including seed germination, 

seedling development, induction of flowering and the shade avoidance. The 

spectral composition of a plant’s light environment changes according to 

where the plant is growing: The proportion of red light is high in the direct 

sunlight, while in the shade of vegetation, blue and red light is filtered out, 

and far red becomes enriched. Phytochromes can absorb light and act as 

light driven molecular switches. While the red light portion in sunlight 

activates phytochromes, far red light inactivates them. Based on this, plants 

are able to determine the amount of red light in their light environment. 

Active phytochrome B inhibits elongation growth and promotes compact 

plant growth instead. It binds to regulatory sequences, or promoters, of 
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2 certain genes involved for example in the regulation of elongation growth, 

thus controlling their activity. 

 

It has been known for some time that phytochromes can change from the 

active to the inactive state, regardless of light conditions. This process is 

known as dark reversion. The plant physiologists from the University of 

Freiburg demonstrated previously that the inactivation of phytochrome B via 

dark reversion can occur in reactions with two different speeds. A slower 

dark reversion mechanism ensures that the amount of active phytochrome B 

gradually declines during the night. A second, about 100 times faster 

reversion process competes with the light activation of phytochrome B and 

thus allows the plant to measure the intensity of light during the day. 

Besides, the researchers discovered that the speed of these two inactivation 

processes depends strongly on temperature.  

 

Using a special spectroscopy method that allows measuring the amount of 

active phytochrome B in living seedlings, the scientists demonstrated how 

much temperature affects the two dark reversion rates. The temperature 

dependency of the slower dark reversion reaction determines how long 

phytochrome B remains active during the night and can therefore bind to the 

gene promoters. At higher temperatures, phytochrome B is inactivated more 

rapidly and is released from promoters faster than at lower temperatures. 

Temperature also influences the activity of phytochrome B during the day. At 

higher temperatures, the researchers detected reduced levels of the 

photoreceptors’ active form already in the light phase that was caused by the 

temperature-dependency of the fast dark reversion mechanism. Rising 

temperatures inactivate phytochrome B, particularly in weak light, which in 

turn promotes elongation growth. Using these mechanisms, plants are able 

to adapt their development to changes in their environment.  

 

The researchers involved in the studies are Dr. Cornelia Klose, Prof. Dr. 

Andreas Hiltbrunner, and Prof. Dr. Eberhard Schäfer from the Department 

of Molecular Plant Physiology of the Institute of Biology II at the University of 

Freiburg. Hitbrunner and Schäfer are members of the BIOSS Centre for 

Biological Signalling Studies cluster of excellence, also at the University of 

Freiburg.  
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Caption: 

The level of active phytochrome B is regulated by light and temperature. 

Phytochrome B is inactivated more strongly at higher temperatures, 

promoting elongation growth of plants. Photo: Cornelia Klose 
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