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Seed dormancy controls seedling establishment, and 
thus plays a major role in plant ecology and evolution 



Numerous transitions  



Biogeographic distribution of seed 
dormancy  (Baskin & Baskin 2014) 



Climatic seasonality 
largely impacts 
seedling establishment 
and, therefore is a 
major driver of the 
evolution of seed 
dormancy (Baskin & Baskin 

2014) 



Campo 
rupestre is a 
highly 
seasonal 
environment 
(Silveira et al 
2016) 

 



~150 days 

We tested the hypothesis of coordination between phenology 
and germination in Melastomataceae  



Melastomataceae is a functionally and ecologically 
diverse clade 



~150 days 

Predictions 

Dormant Dormant Non-dormant 



Independent evolution 
of physiological 
dormancy 





~150 days 

Conclusions 

Dormant Non-dormant Non-dormant 



Can we extrapolate the conclusions for 
Melastomataceae to the campo rupestre 

flora? 



Long-term climatic fluctuations can affect large-scale 
patterns of biodiversity, and centres of diversity and 
endemism are commonly associated with climatic and 
geological stability 
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Hopper et al. 2016 Plant and Soil 











12 out of 35 terrestrial hotspots are covered by 
significant extensions of sites termed OCBILs 

Hopper et al. 2016 Plant and Soil 



Hypotheses tested 
 

1) Long-term geological and climatic buffering 
favor the evolution of non-dormant seeds; 

  
2) Life-history traits play a more important role 
than phylogeny in determining seed dormancy 
occurrence; 
 

3) Plants growing in P-impoverished soils make 
low investments in sexual reproduction with 
unusually high levels of embryoless and non-
viable seeds 



We built a database of seed traits for campo rupestre 
from 67 published papers + original data 

Trait Number of 
species 

Number of 
families 

Germinability 168 25 

Viability 168 25 

Seed fill 74 20 

Dormancy 74 20 



ND/D ratio was the highest for any vegetation type on Earth. 



Dormancy weakly  
related to species life-
history traits, 
suggesting that 
contemporary factors 
are poor predictors of 
dormancy 



Steps  
 
1. Reconstruct species 

phylogeny 
2. Date nodes 
3. Inform species traits 
4. Calculate statistics 
5. Determine significance 

Use Phylomatic 
(http://phylodiversity.net/ph
ylomatic/)  

http://phylodiversity.net/phylomatic/
http://phylodiversity.net/phylomatic/
http://phylodiversity.net/phylomatic/
http://phylodiversity.net/phylomatic/
http://phylodiversity.net/phylomatic/
http://phylodiversity.net/phylomatic/


Steps  
 
1. Reconstruct species 

phylogeny 
2. Date nodes 
3. Inform species traits 
4. Calculate statistics 
5. Determine significance 

Bell et al. 2010 (Amer J Bot) 



Steps  
 
1. Reconstruct species 

phylogeny 
2. Date nodes 
3. Inform species traits 
4. Calculate statistics 
5. Determine significance 

Nondormant OR 
Dormant 
 
% viability 
 
% embryoless seeds 



Steps  
 
1. Reconstruct species 

phylogeny 
2. Date nodes 
3. Inform species traits 
4. Calculate statistics 
5. Determine significance 

Blomberg et al. (2003) Evolution 



Steps  
 
1. Reconstruct species 

phylogeny 
2. Date nodes 
3. Inform species traits 
4. Calculate statistics 
5. Determine significance 

100,000 randomizations 



Phylogenetic signal was significant for the percentage of 
embryoless (K=1.469; p<0.001) and nonviable (K=0.2264; 
p=0.034) seeds  



Analysis of trait diversity decomposition 

Trait value 



Partition of dormancy diversity 
was highly skewed toward the 
root of the tree 



Partition of dormancy diversity 
was highly skewed toward the 
root of the tree 



Partition of dormancy diversity 
was highly skewed toward the 
root of the tree 



Partition of dormancy diversity 
was highly skewed toward the 
root of the tree 



The production of dormant, embryoless and/or nonviable 
seeds seems to be phylogenetically determined 

These results open the perspective for us to use 
species phylogeny as a proxy of their germination 

behavior  and maximize their use in restoration 



At least half of the 
seeds produced by 
46% of the  
populations were 
embryoless and/or 
otherwise non-viable 



Giannini et al. 2017 (Aust Ecol) 
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Our results support the view that long-
term climatic buffering and geological, 
with soil infertility, are associated with a 
markedly low investment in 
regeneration from seeds. 

Conclusions 



Seed viability data show that campo rupestre species have 
a markedly low investment in regeneration from seeds, 
highlighting the need for specific in situ and ex situ 
conservation strategies to avoid loss of biodiversity. 

Conclusions 



Phylogeny is a major driver of seed 
germination traits in campo rupestre  

Implications 



Evolutionary tools are useful for informing species traits 
(including germination traits) and, thus helpful to save time 

and money in plant domestication and restoration 

Implications 
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