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Intergovernmental Panel on Climate Change (IPCC) Climate Change 2007: Impacts, Adaptation 
and Vulnerability.

Mean global air temeprature increased by 0.7°C during
last 100 years

CO2





Annual mean temerature in Poznań increased
by around 2.0°C 



+0.5°C/decade

Annual mean temerature in Poznań increased
by around 2.0°C 
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Sparks and Menzel (2002) 

Anemone nemorosa

Effect of temperature on flowering



Grewling et al. (2012) Grana

Pollination time depends on temperature recorded

just before pollen release, i.e. few weeks
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Grewling et al. (2012) Grana

The higher temperature….
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Grewling et al. (2012) Grana

The higher temperature….

The earlier pollination
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Variation in alder pollen 

season

4.3°C 1.7°C
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Shwartz et al. (2006) 
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EARLIER PHENOLOGICAL PHASES





Poznań

The pollen seasons start earlier



January February

March April



January +0.07°C/year February -0.05°C/year

March +0.08°C/year April +0.07°C/year



Shwartz et al. (2006) 

Ahas et al. (2002) 
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EARLIER
START OF POLLEN SEASON 

OF TREES



„Warming is likely to further cause an 
earlier onset and may extend the duration 
of flowering and pollen season, for some 
species (e.g. grasses, weeds).”

Changes in start and duration of pollen season
in Europe, 1974-2002 (Jäger 2001).

What about the duration of pollen season?



„The pollen season is longer”.



Country
Number of 
data series Length of data series References

Denmark 2 1979-1998 Rasmussen (2002)

Italy 13 1982-2001 Frenguelli (2002)

Switzerland 19 1979-1999 Clot (2003)

Grecce 16 1987-2005 Damialis et al. (2007)

Germany 15 1994-2009 Kaminski (2011)

Hungary 19 1997-2007 Marka et al. (2011)

Duration of pollen season
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Duration of pollen season



Birch

Nettle

Temperature regulates the pace of pollen 

realease from anthers



BIRCH

Number of days required to release 50% of pollen grains
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2x temperature

decrease

Temperature regulates the pace of pollen 

realease from anthers

Number of days required to release 50% of pollen grains



Bogawski et al. (2014)

+2-4 day/year

Duration of pollen seasons of weeds in Poznań

grasses sorrel nettle mugwort



Bogawski et al. (2014)

Duration of pollen seasons of weeds in Poznań

+2-4 day/year



Bogawski et al. (2014)

Duration of pollen seasons of weeds in Poznań



Bogawski et al. (2014)

Duration of pollen seasons of weeds in Poznań



RAGWEED pollen seasons in North America

Ziska et al. 2011



Number of days before the first frost





http://adapt2clima.eu/en/climate-change-agriculture



TREES WEEDS

Shorter seasons Longer seasons

The effect of temperature on pollen season duration in 

not the same and varies depending on plant type, i.e. 

trees and weeds



Ziello et al. (2012) PLoS One

Intensity of pollen seasons

Intensity of pollen seasons of most of the 
plants is increasing



Development of plants and pollen production

depends on weather conditions

Summer-autumn Winter Spring

Male catkins of birch



Spring Summer



Ziello et al. (2012) PLoS One

Temperature does not influence markedly on pollen 

season intensity





Spring Summer



Spring Summer

drought

Low pollen level



„Under future predicted greenhouse gas 
emissions and associated climate 
conditions (…), there will be an overall 
increase in ragweed pollen production.” 
(Ziska and Caulfield, 2000)

„At high CO2 levels, plants showed greater 
biomass and reproductive effort compared 
with those in ambient CO2. Overall, ragweed 
pollen production can be expected to increase 
significantly under predicted future climate 
conditions” (Rogers et al. 2006).

CO2 and the production of pollen grains





In summary…

Pollen seasons start earlier

Pollen season are shorter

Pollen season more intense?

Pollen season start earlier

Pollen season are longer

Pollen season more intense


