Supplementary material

The following supplementary material is available for this article:
Figure S1. Phylogeny of the studied seed-plants embedded in 49 families; (From Pinus strobus to Valerianella locusta) Pinaceae, Araucariaceae, Ephedraceae, Piperaceae, Amaryllidaceae, Agavaceae, Poaceae, Papaveraceae, Platanaceae, Saxifragaceae, Salicaceae, Euphorbiaceae, Linaceae, Fabaceae, Sureniaceae, Rosaceae, Moraceae, Urticacaceae, Cucurbitaceae, Fagaceae, Betulaceae, Geraniaceae, Combretaceae, Onagraceae, Myrtaceae, Melastomataceae, Anacardiaceae, Sapindaceae, Meliaceae, Rutaceae, Cistaceae, Malvaceae, Brassicaceae, Polygonaceae, Caryophyllaceae, Amaranthaceae, Portulacaceae, Boraginaceae, Rubiaceae, Oleaceae, Lamiaceae, Plantaginaceae, Scrophulariaceae, Solanaceae, Campanulaceae, Goodeniaceae, Asteraceae, Apiaceae, Valerianaceae.
Figure S2. Phylogeny of seed plants for which seed mass was available. Seed mass values are mapped on the tree tips using colours from blue for low values to yellow for high values.
Figure S3. Phylogeny of seed plants for which base temperature (Tb) was available. Base temperature values are mapped on the tree tips using colours from blue for low values to yellow for high values.
Figure S4. Phylogeny of seed plants for which base water potential (Ψb) was available. Base water potential values are mapped on the tree tips using colours from blue for low values to pink for high values.
Supplementary results 

Regression analysis on seed mass, base temperature and base water potential for germination using minimum Tb and Ψb for species with multiple values

Here we report a regression analysis where we aggregated multiple entries per species using minimum values of Tb and Ψb instead of the mean used in the main text. Details of the statistics are reported below. Results did not change compared to the text presented in the main article. 

Using aggregation by the minimum, we retrieved again a weak positive relation between base temperature and seed mass using ordinary least squares (n = 230, R² = 0.04, slope = 0.8, P < 0.001), this relation is not significant in phylogenetic least squares analysis. 

Still, we found a weak but significant relationship between base water potential and seed mass (n = 93, R² = 0.045, slope = –0.15, P < 0.05) in the analysis using minimum values.

When we repeated the analyses using minimum instead of mean values and separating annuals from perennials, no significant relation between base temperature and seed mass was found neither in the annuals subset nor in the perennials data subset. We found a significant negative relation between Ψb and seed mass in the annuals data subset only (n = 52, R² = 0.24, slope = –0.38, P < 0.001), while perennials did not show any relation. 

Repeating the analysis for biomes using minimum instead of mean values for aggregation multiple entries for species showed again a negative relation between Tb and seed mass in the nemoral (n = 112, R² = 0.11, slope = –1.55, P < 0.001) and Mediterranean biomes (n = 50, R² = 0.25, slope = –2.33, P < 0.001). Again, we did not find a relation for dry or wet tropics. Similarly as in the analysis using mean values, we found a positive relation between Tb and seed mass for the dry tropic biome (n = 11, R² = 0.51, slope = 3.21, P < 0.01) and no relation in wet tropic data-set. The regression analyses using minimum values between Ψb and seed mass revealed significant negative relationship in nemoral (n = 36, R² = 0.1, slope = –0.22, P < 0.05) and Mediterranean biomes (n = 34, R² = 0.12, slope = –0.28, P < 0.05) but no significant relation for data from dry or wet tropics as in the analysis in the main text.

Again, when we separated annual from perennial plants within biomes, our analyses showed significant negative relationship between Tb and seed mass only for perennial plants from the nemoral biome (n = 70, R² = 0.16, slope = –1.78, P < 0.001) and annual plants from the Mediterranean species (n = 35, R² = 0.28, slope = –2.28, P < 0.001) but a positive relationship for perennials from the dry tropics (n = 8, R² = 0.55, slope = 3.66, P < 0.05). Still, the other combinations of life span × biome types had few data-points and yielded no significant test. 

Finally, using minimum instead of mean values for aggregating on the species level, the regression analyses between Ψb and seed mass revealed significant negative relationship for Mediterranean annuals (n = 26, R² = 0.21, slope = –0.34, P < 0.05) and we did not find a relationship for nemoral and tropical plants using minimum values.
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