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The phenological behaviour, the timing of seasonal phases in an organism – such as flowering and 
seed germination in plants, breeding and migration of birds, or insect metamorphosis – plays an 
important role in the annual cycle of organisms living in seasonal environments. Phenological 
chracteristics (traits) of plants have often evolved in relation to other living organisms (e.g. their 
pollinators) as well as to non-biological environmental factors such as temperature, precipitation 
and day length. When facing climate change, there is strong motivation to get a deeper 
understanding of phenological traits and phenological change. 
 
The aim of my study was to investigate the impact of different effects and responses of climate 
change across Swedish species. To do this, I statistically tested the relationship between historical 
flowering time (HFT) and present-day flowering time (PFT) and plant traits. Also, I investigated the 
linkage between shifts of flowering time and plant traits. Phylogeny was taken into account during 
the comparative analysis. Historical phenology data and some plant traits data (plant height, 
pollination mode, dispersal mode and life form) were compiled from the literature. Present-day 
phenology data and some other plant traits (seed mass, leaf mass per area) were measured during 
field studies at four sites (two grassland and two deciduous forest habitats) in the vicinity of 
Uppsala, Sweden (59.85°N, 17.38°E). 
 
My study shows that HFT was negatively correlated with seed mass and positively correlated with 
plant height, while none of these relationships were detected for PFT. The most noteworthy 
differences between life-forms were that woody species exhibited earlier flowering time than annual 
and perennial herbs, species with abiotic pollination mode showed earlier flowering time than 
biotically pollinated plants, species where seeds are spread by animals exhibited earlier flowering 
time than species that eject the seeds by themselves, and species living in deciduous forests tended 
to flower earlier than species in grasslands. Leaf mass per area (LMA) did not correlate either with 
historical or present flowering times. PFT was on average 6.5 days earlier than HFT, and the 
difference of flowering time (DFT) was significantly correlated with plant height, life form and 
habitat. 
 
These results suggest that flowering time was correlated with plant traits not only in the present but 
also in the past. Furthermore, the difference of flowering time can be indicated by other plant traits: 
plant height was the most consistent predictor of plant phenology and change in plant phenology 
and the models were improved by including phylogenetic information. 
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