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Engler (end 19th century) : “Amentiferae” 

Amentiferae  APG II 2003 

 

Betulaceae  Fagales 

Casuarinaceae  Fagales 

Fagaceae  Fagales 

Juglandaceae  Fagales 

Myricaceae  Fagales 

 

Ulmaceae  Rosales 

Moraceae  Rosales 

Urticaceae  Rosales 

 

Salicaceae  Malpighiales 

 

Leitneriaceae  Sapindales  
(Ross-Craig 1979) 



“Amentiferae”  

in  

APG II 2003 ? 



“Amentum” = catkin 

  “true” catkin  “false” catkin 

(Graf 1975) 

(Kubitzki 1993) 



Anemophily  

anemophily is here a  

NEW character state,  

DERIVED from  

entomophilous ancestors 



Anemophily in Fagales =  

derived from entomophilous ancestors 

(APG II 2003) 



Phylogenetic position  

in APG II 2003 ? 

eudicots 

 

  core eudicots 

 

    rosids 

 

      fabids 

 

        Fagales 



Rosids (APG II 2003) :   Rhizobium  &  Frankia 

Frankia nodules on Alnus 



Adapted 

classification  

of  

APG II 2003 

Rosids 

 

   Fabids 

 

      Fagales 

(APWeb 2009) 



Fagales : 8 families 

(APWeb 2009) 

Betulaceae  

and  

Ticodendraceae  

 

: sister groups 



Ticodendron incognitum : primary craspedodromous 



Betulaceae : primary and secondary craspedodromous 

Betula pumila Betula schmidtii 



Ticodendron incognitum : stipules large, leaving circular scar 



Betulaceae : stipules with a narrow base 

Corylus avellana Carpinus tschonoskii 



Betulaceae 

 

Vegetative morphology 



Alnus : morphology of winter buds 

(Kikuzawa 1982) 



Alnus : terminal bud & lateral buds 



Betula : morphology of winter buds 

(Kikuzawa 1982) 



Betula : lateral buds & aborted shoot tip or ? 

Betula schmidtii Betula apoiensis 



Carpinus : morphology of winter buds 

(Kikuzawa 1982) 



Carpinus : lateral buds & aborted shoot tip  

Carpinus tschonoskii 



Betulaceae : morphology of winter buds, summary 

(Kikuzawa 1982) 



Betulaceae 

 

Flowering morphology 



Flowering unit = cyme :  

 

bracts & bracteoles 

(Kubitzki 1993) 



Betula pendula 

(Graf 1975) 



Alnus glutinosa 

(Graf 1975) 

Chalazogamy ! 



Corylus avellana 

(Graf 1975) 



Carpinus betulus 

(Graf 1975) 



Betuloideae vs Coryloideae : floral morphology 

Character  Betuloideae  Coryloideae 
 

St fls  per bract 3   1 

 

St fl perianth  ++   -- 

 

stamen number 2-4   3-many 

 

anthers  glabrous  hairy 

 

 

P fl periant  --   ++ 

 

fusion  bract with 2-4 bracteoles bracteoles around fruit 

 

fruit  winged (sometimes reduced) not winged 



Phylogeny of Betulaceae  

 

=  

 

more “trees”... 



Betulaceae 

Coryloideae 

Betuloideae 

(Chen et al. 1999) 

genus Distegocarpus !!! 



Coryloideae 



Corylus : bud morphology 

 (Eichler 1878) 



Corylus avellana 

(Ross-Craig 1979) 



Corylus avellana 



Other Coryloideae : bud morphology 

(Eichler 1878) 



Ostryopsis 

nobilis 

(Kubitzki 1993) 



Ostryopsis davidiana 

(Krüssmann 1977) 



Ostrya 

carpinifolia 

(Krüssmann 1977) 



Ostrya 

knowltonii 

(Krüssmann 1977) 



Ostrya 

virginiana 

(Krüssmann 1977) 



Carpinus 

(Krüssmann 1976) 



Carpinus 

(Rushforth 1985, p.p. based on Li 1979) 

Sectio Carpinus 
      

     subsectio Carpinus  C. betulus  + 6 

 

     subsectio Monbeigianae C. monbeigiana  + 17 

 

     subsectio  Polyneurae C. polyneura  + 4 

 

 

Sectio Distegocarpus Carpinus japonica 

    C. cordata 

    C. fangiana 

    C. rankanensis 



Carpinus : 2 sections = 2 separate clades ! 

(Yoo & Wen 2007) 



Carpinus 

(Rushforth 1985, p.p. based on Li 1979) 

Sectio Carpinus 
      

     subsectio Carpinus  C. betulus  + 6 

 

     subsectio Monbeigianae C. monbeigiana  + 17 

 

     subsectio  Polyneurae C. polyneura  + 4 

 

 

Sectio Distegocarpus Carpinus japonica 

    C. cordata 

    C. fangiana 

    C. rankanensis 



Carpinus betulus 

 

sectio Carpinus 

 
subsectio Carpinus 

(Ross-Craig 1979) 



Carpinus betulus     subsectio Carpinus 



Carpinus caroliniana     subsectio Monbeigianae ? 



Carpinus 

(Rushforth 1985, p.p. based on Li 1979) 

Sectio Carpinus 
      

     subsectio Carpinus  C. betulus  + 6 

 

     subsectio Monbeigianae C. monbeigiana  + 17 

 

     subsectio  Polyneurae C. polyneura  + 4 

 

 

Sectio Distegocarpus Carpinus japonica 

    C. cordata 

    C. fangiana 

    C. rankanensis 



Carpinus fargesiana 

Carpinus monbeigiana 

Carpinus turczaninowii 

 
subsectio Monbeigianae 

(Li & Skvortzov 1999) 



Carpinus turczaninowii     subsectio Monbeigianae 



Carpinus 

(Rushforth 1985, p.p. based on Li 1979) 

Sectio Carpinus 
      

     subsectio Carpinus  C. betulus  + 6 

 

     subsectio Monbeigianae C. monbeigiana  + 17 

 

     subsectio  Polyneurae C. polyneura  + 4 

 

 

Sectio Distegocarpus Carpinus japonica 

    C. cordata 

    C. fangiana 

    C. rankanensis 



Carpinus mollicoma 

Carpinus polyneura 

Carpinus tschonoskii 

 
subsectio Polyneurae 

(Li & Skvortzov 1999) 



Carpinus tschonoskii     subsectio Polyneurae 



Carpinus 

(Rushforth 1985, p.p. based on Li 1979) 

Sectio Carpinus 
      

     subsectio Carpinus  C. betulus  + 6 

 

     subsectio Monbeigianae C. monbeigiana  + 17 

 

     subsectio  Polyneurae C. polyneura  + 4 

 

 

Sectio Distegocarpus Carpinus japonica 

    C. cordata 

    C. fangiana 

    C. rankanensis 



Carpinus : 2 sections = 2 separate clades ! 

(Yoo & Wen 2007) 



Carpinus japonica   sectio Distegocarpus 



(Kurata 1964) 

Carpinus japonica 

 
sectio Distegocarpus 



Carpinus cordata   sectio Distegocarpus 



Carpinus cordata   sectio Distegocarpus 



Carpinus fangiana 

 
sectio Distegocarpus 



Carpinus cordata 

Carpinus fangiana 

 
sectio Distegocarpus 

(Li & Skvortzov 1999) 



Carpinus rankanensis 

 
sectio Distegocarpus 

(Li 1976) 



Carpinus japonica   sectio Distegocarpus 



Carpinus cordata     sectio Distegocarpus 



Bad news: “Distegocarpus” is heterogeneous ? 

(Li 2008) 



Another phylogeny 

of  

Carpinus 

(Yoo & Wen 2002) 



C. cordata 

C. japonica      

 
sectio Distegocarpus 

(Winkler 1904) 



C. cordata, C. japonica     sectio Distegocarpus 

Winkler 1904 
 

sectio Distegocarpus  

 

A. Bractea basi inflexa nuculam amplectens  

     Carpinus cordata 

 

 

B. Ligula nuculam tegens bracteae opposita non accreta 

      Carpinus japonica 

 



Concluding for Carpinus (1) :  

Carpinus japonica, the type species of the former genus 

Distegocarpus, is morphologically deviating from the section 

Carpinus by its fruit covered by two separate scales.   

 However, genetically it is the sister group of the typical section 

Carpinus !   

 

Carpinus cordata  (and other species of Distegocarpus ?) is / are also 

morphologically deviating from the section Carpinus by the two 

infolded wings of the fruit-associated compound leaf.   

 Genetically is the sister group of the couple (Ostrya + section 

Carpinus).   



Concluding for Carpinus (2) :  

WANTED   

DEAD or ALIVE 

 

 

Sectio Distegocarpus 

  

Carpinus japonica 

Carpinus cordata 

Carpinus fangiana 

Carpinus rankanensis 
 



Summary 

Catkins have had multiple origins,  

and are often derived from entomophilous ancestors 

Taxonomy : Betulaceae > Fagales > Fabids > rosids  

Betulaceae leaves are Iary + IIary craspedodromous 

Betulaceae false catkins composed of 3-flowered cymes   

Betulaceae clearly divided in Betuloideae & Coryloideae   

Carpinus is divided in two sections, C. & Distegocarpus   

But !  Distegocarpus seems to be heterogeneous... 
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