
Accepted Manuscript

Title: Historical biogeography of river-weeds (Podostemaceae)

Author: Satoshi Koi Hajime Ikeda Rolf Rutishauser Masahiro
Kato

PII: S0304-3770(15)30014-0
DOI: http://dx.doi.org/doi:10.1016/j.aquabot.2015.08.003
Reference: AQBOT 2809

To appear in: Aquatic Botany

Received date: 10-11-2014
Revised date: 31-7-2015
Accepted date: 13-8-2015

Please cite this article as: Koi, Satoshi, Ikeda, Hajime, Rutishauser, Rolf, Kato,
Masahiro, Historical biogeography of river-weeds (Podostemaceae).Aquatic Botany
http://dx.doi.org/10.1016/j.aquabot.2015.08.003

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.aquabot.2015.08.003
http://dx.doi.org/10.1016/j.aquabot.2015.08.003


Historical biogeography of river-weeds (Podostemaceae) 

 

Satoshi Koia, Hajime Ikedab,*, Rolf Rutishauserc, Masahiro Katob,**  

 
a Botanical Garden, Faculty of Science, Osaka City University, Kisaichi, Katano, Osaka 

576-0004, Japan; b Department of Botany, National Museum of Nature and Science, 

Tsukuba 305-0005, Japan (*current address: Institute of Plant Science and Resources, 

Okayama University, Kurashiki, Okayama 710-0046, Japan); c Botanischer Garten und 

Institut für Systematische Botanik, Universität, Zollikerstrasse 107, 8008 Zürich, 

Switzerland 

 

** Corresponding author: E-mail address: sorang@kahaku.go.jp 

 

 
 
Highlights ►  
•The origin of Podostemaceae in America is suggested by a Maximum Likelihood 
analysis. ► •Comparative morphology suggests that the family appeared in Asia. ► •A 
few uni- or bidirectional intercontinental dispersals of each subfamily shaped the 
biogeography of the continents. ► •Dispersal subsequent to diversification has 
probably led to paraphyletic taxa in the region. ►  ►  
 
Abstract 

Podostemaceae are unusual aquatic angiosperms growing as haptophytes in extreme 

habitats, i.e., rapids and waterfalls. They originated with an ecological shift from 

terrestrial life, followed by dispersal and diversification. It has been argued that the 

Tristichoideae originated on the Gondwana and diversified on the drifting continents. 

We aimed to test this hypothesis, focusing on the place of origin and the frequency and 

direction of dispersal. We used a Maximum Likelihood (ML) analysis of phylogenetic 

relationships and comparative morphology for Podostemaceae. The results of the ML 

analysis showed that the family originated and then diverged to subfamilies 

Podostemoideae and Weddellinoideae in America, while the Tristichoideae most likely 

originated in Asia. Comparison with the sister family Hypericaceae indicated that 

Tristichoideae exhibit plesiomorphic states for all the morphological characters but 

pollen aperture, whereas Podostemoideae have apomorpic states. Under the island 
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