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2. Scientific project 

 

Introduction 

Galipeeae (Rutoideae, Rutaceae) is considered the largest group of Rutaceae with 33 genera 

and about 181 species (Groppo et al in prep.). The tribe is endemic to the Neotropics with a great 

morphological diversity and currently circumscribe into two subtribes: Pilocarpinae (5 genera, 51 

species) and Galipeinae, which is the most diverse group of Rutaceae in the neotropical region 

comprising 28 genera and 130 species (Groppo et al. in prep.). According to Engler (1931), the 

subtribes can be recognized by the presence of zygomorphic flowers, staminodes and embryos with 

plicate-conduplicate contyledons in Galipeinae; actinomorphic flowers, fertile stamens and embryos 

with a smooth cotyledons in Pilocarpinae. 

Phylogenetic analyzes based on molecular data (Groppo et al in prep.) recovered Galipeeae 

as a non-monophyletic group, because Toddalieae (Engler (1931) were nested in this group. 

Therefore, several re-circumscriptions needs to be made in Galippeae, changing to a broad 

morphological circumscription. Although molecular phylogenetics had greatly contribute to the 
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understand the phylogenetic relationships in Galipeeae, several clades are remained with no clear 

synapomorphies that support those relationships.   

Anatomical and morphological characters are well-known to shed light into the relationships 

in contentious clades in plants (Metcalfe & Chalk 1979). Therefore, flowers, fruits and seeds can be 

powerful tools to provide further information in Rutaceae evolutionary history. This project presents 

a piece of the evolutionary puzzle, and it is focused on seeds.  The seeds in Rutaceae has a great 

morphology diversity (e.g. Corner, 1976; Boesewinkel 1977, 1978 ; Boesewinkel & Bouman, 1978). 

However, few studies in anatomy and morphology of seeds are available for the family, especially 

speaking on neotropical groups, and thus, further studies are required. 

Given the phylogenetic incongruences and the few studies on seed morphology and anatomy 

for neotropical groups in Rutaceae, the goals of this project are: 

1) To study the morphology and anatomy of seeds in Rutaceae, with focus of the Neotropical                    

tribe Galipeeae; 

2) Use the morphological and anatomical characters to propose an ancestral state reconstruction 

in order to understand the evolution of seeds in Galipeeae; 

3) Use the morphological and anatomical characters to find synapomorphies that support the 

clades inferred from molecular data phylogenies in Neotropical groups as the Galipeeae; 

 

 

Material and Methods 

 

1. Anatomical study 

Morphoanatomical studies will be done for species collected in the field, complemented 

with herbarium specimens. Representatives of 10 genera (Balfourodendron, Conchocarpus, 

Esenbeckia, Galipea, Hortia, Helietta, Metrodorea, Neoraputia, Pilocarpus, and Rauia) have been 

collected so far. 

The techniques for anatomical study will be used according to the material. Johansen (1940) 

will be followed for those materials collected in the field and McDowell & Trump (1976) will be 

followed in herborized matherials. Samples will be included in historesin (Historesin® Leica 

Instruments, Heidelberg, Germany) following the manufacturer's recommendations sectioned using 

a manual rotating microtome, and stained with 0.05% toluidine blue in pH 4.7 acetate buffer 

(O'Brien et al. 1964 modified) and assembled with Entellan®. 

In addition, samples will be analyzed using Scanning Electron Microscopy and 

Transmission Electron Microscopy. 

 

2. Reconstruction of ancestral character states 

  For the reconstruction of ancestral character states, characteristics present in the seeds used 

by Engler (1931) will be selected to recognize infrafamiliar taxonomic groups in Rutaceae. Additional 

character states will be collected in the present study. The reconstruction analysis of ancestral 

characters will be performed using the phylogeny of Groppo et al. (in prep.), (Fig 5) and will be 

performed in the Mesquite program version 2.75 (Madison & Madison 2011), using the maximum 

likelihood based on the “Markov k-state one-parameter model” parameter (Lewis 2001). 

 The “IAPT Research Grants Program in Plant Systematics” will be extremely important and 

will contribute to the achievement of my research objectives. This grant will be used mainly to support 

the trip to the William and Linda Steere herbarium (New York Botanical Garden, herbarium NY) 
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where I will analyze the Neotropical groups of Rutaceae, collect samples for the survey, as well as 

analyse internal and external seed morphology of the taxa I am interested. Thanks mainly to Dr. 

Jacquelyn Ann Kallunki (emeritus curator of the NY Herbarium), the NY bears the most importat 

collection of Neotropical Rutaceae in the world. Dr. Kallunki will be also important to discuss  

morphological, anatomical and evolutionary aspects of the group, improving substantialy the level of 

my work and the quality of the results. 
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