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Proposal (250 words): 

Introduction: Tropical rain forests hold most of the plant diversity on earth but biologists have no proper 

explanation for this. Modelling the climatic niches of species can contribute substantially to our understanding 

of the composition of such forests. Large, widespread and well-studied plant groups can serve as a model 

system for such research. Annonaceae is a pantropical plant family that contributes significantly to tree 

diversity in rain forests around the world but little is known about the variables determining the distribution of 

its species and the ecological causes for speciation.  

Hypothesis and Objectives: Main aim is to investigate the ecological factors responsible for tropical rainforest 

evolution. Subquestions addressed are: 1) do correlations exist between Species Distribution Modelling (SDM) 

predictions, ecological inventories and evolutionary relationships, 2) are there differences in ecology between 

evolutionary groups within Annonaceae, and 3) do different rainforest have different ecological characteristics? 

 

Setting and Methods: SDM will be used to estimate climatic niches of all 2450 species in Annonaceae. This 

modelling data will then be combined with real biological data from paleontological sources and from plot 

inventories on several continents. All data will be interpreted in an evolutionary framework. 

 

Impact: The understanding of climatic niches can be used to fundamentally understand the origin of tropical 

forests but also to forecast the response of these forests to future climate change. Both approaches are 

needed to enable effective conservation strategies. The outcome of this work will also be used to make IUCN 

Redlist assessments for all species of Annonaceae. 

 

 

Requirements candidate: Highly motivated student with good English communication skills and proactive and 

resolute attitude, programming capabilities, modelling skills, basic understanding of ecology, basic 

understanding of phylogenetic methods. 
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