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Vegetative key. 
                                      

 
This key is based on vegetative characteristics, and therefore also usable beyond the flowering/fruiting 
period.  
  
 
Taxa treated in this key: see page 7. 
 
Taxa referred to synonymy in this key: see page 7. 
 
Frequently misapplied names: see page 7. 
 
To improve accuracy: 
 
-  Bud colour; buds must be dry, take into account that colour appears much darker in rainy weather! 
-  Use a hand lens to judge pubescence in general. 
-  Start counting veins at base of the leaflet with first clearly ascending secondary vein, do not 

include veins ending in the apex.  
-  Look at the entire plant. Young specimens and strong shoots give an atypical view. 
-  Beware of hybridisation, especially with plants raised from seed other than wild origin.  
 
Background information: 
 
-  JDL herbarium specimens 
-  living specimens, in various arboreta, botanic gardens and collections 
-  literature:  
 
Bean, W.J. - (1981) - Fraxinus in Trees and Shrubs hardy in the British Isles VOL.2, p.208-232. 
Britton, N.L. & Brown, H.A. - (1970) - Fraxinus in an Illustrated flora of the Northern United States and Canada VOL.2, p.724-727. 
Clarke, D.L. - (1988) - Fraxinus in Trees and Shrubs hardy in the British Isles supplement, p.243-249. 
de Jong, P., Lombarts, P. & Wijnands, D.O. - (1989) - Fraxinus in Dendroflora Nr.26, p.6-42. 
Fontaine, F.J. - (1993) - Het geslacht Fraxinus in Boomspiegel 9, 97 p. 
Fraxigen - (2005) - Ash species in Europe: biological characteristics and practical guidelines for sustainable use. Oxford Forestry Institute, University of Oxford, UK, 125 p. 
Green, P.S. - (1997) - Fraxinus in European Garden VOL.5, p.584-588. 
Green, P.S. & Zhi, W. - (1996) - Fraxinus in Flora of China VOL.15, p.273-279. 
Grimshaw, J. & Bayton, R. - (2009) - Fraxinus in New Trees, p.373-378. 
Grohmann, F. - (1974) - Fraxinus in Flora of West Pakistan VOL.59, p.2-6. 
Hillier, J. & Coombes, A. - (2002) - Fraxinus in The Hillier Manual of Trees & Shrubs, p.123-125. 
Krüssmann, G. - (1977) - Fraxinus in Handbuch der laubgehölze VOL.2, p.84-95. 
Kurata, S. - (1971) - Fraxinus in Illustrated Important Forest Trees Of Japan VOL.1, p.194-197. 
Kurata, S. - (1968) - Fraxinus in Illustrated Important Forest Trees Of Japan VOL.1, p.152-155. 
Rehder, A. - (1940) - Fraxinus in Manual of cultivated trees and shrubs hardy in North America, p.766-774. 
Scheller, H. - (1977) - Fraxinus in MDDG 69, p.49-162. 
Wallander, E. - (2008) - Systematics of Fraxinus (Oleaceae) and evolution of dioecy in Plant Syst Evol 273, p.25-49, also on http://www.oleaceae.info/*

1
. 

Wallander, E. - (2008) - Key to the sections of Fraxinus in Plant Syst Evol 273, p.25-49, also on http://www.oleaceae.info/. 
Wallander, E. - (2010) - Key to the 13 species of Fraxinus occurring in Mesoamericana, also on http://www.oleaceae.info/. 
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01 a Shoot at least in part with lateral buds in whorls of three.  .............................  F. angustifolia 
 
  - Shoot, petiole and rachis densely softly pubescent.  ...........................................  F. angustifolia subsp. oxycarpa 
 
  - Shoot, petiole and rachis glabrous (or almost so). 
 
   - Leaflet predominately 1, margin acutely serrate-dentate with 5-8 large teeth/side (teeth often >5mm). 
     Sometimes lamina 1-2 lobed at base or with 2 small lateral leaflets at base.  .........  F. angustifolia 'Monophylla' 
 
   - Leaflets predominately 3-5(1-7) and at least part of the shoot ends with short successive internodes ≤0,5-10          

    mm.  ..........................................................................................................................  F. angustifolia subsp. syriaca 
 
   - Leaflets predominately 7-13, shoot ends with successive internodes >10 mm.  ...................................................  
      ............................................................................................................................  F. angustifolia subsp. angustifolia 

 
 b Shoot with lateral buds (sub-)opposite. ................................................................................. 02 
 
02 a Current year shoot 4-ribbed. Second year shoot often with internodes 4-ribbed.  ........... 03 
 
 b Current and second year shoot with internodes (sub-)terete or 4-ribbed only in upper 

part.   ........................................................................................................................................... 08 
 
03 a Leaf reduced to 1 leaflet or variable with 1 AND 1-3 (rarely more) leaflets.  .........  F. anomala 
 
 b Leaf with 5-9 (3-11) leaflets.  .................................................................................................... 04 
 
04 a Leaflet margin entire (seedlings and juvenile plants uniquely short-prickly pubescent!). 
     ...................................................................................................................................  F. griffithii 
 
 b Leaflet margin serrate-dentate.  ............................................................................................... 05 
 
05 a Leaf including petiole predominantly ≤18 cm.  .......................................................................06 
 
 b Leaf including petiole predominantly 20-30(-more) cm.  ....................................................... 07 
 
06 a Terminal leaflet L/W predominantly <2/1. Leaflets 5-7 (3-9), midvein length <5 cm. 
     ...................................................................................................................................  F. dipetala 
 
 b Terminal Leaflet L/W predominantly >2/1. Leaflets 7-9, midvein length 3-8 cm. 
     ...............................................................................................................................  F. baroniana 
 
07 a Leaflet ovate to lanceolate (L/W 2/1-3/1). Current year shoot and second year shoot 

distinctly 4-angled to winged (often also the older branches).  .................  F. quadrangulata  
 
 b Leaflet lanceolate to ovate oblong (L/W ≥3/1). Only current year shoot +/- 4-angled 

(strong growth/young specimens).  ..........................................................................  F. paxiana 
  
08 a Leaf with predominately 1 leaflet, OR variable with 1 leaflet and with 1-3 leaflets. 
 
  - Bud black, length < width. Leaflet midvein length >15 cm. 
  - Leaflet margin with >10 obtuse teeth/side or coarsely double serrate-dentate.  ...........  F. excelsior f. diversifolia 
   
  - Bud brown and length > width. Leaflet midvein length ≤14 cm. 
  - Leaflet margin with <10 sharp teeth/side.  ...................................................................  F. angustifolia 'Monophylla' 
 

 b Leaf with predominately 3-more leaflets. ............................................................................... 09 
 
09 a Petiole base remarkably swollen (≥3-4 × petiole width) AND partly clasping/covering its 

bud, often clustering at and hiding shoot end.  ................................  F. platypoda sensu lato 
 
  - Leaflets 7-13 (usually <35 mm wide), margin towards middle serrulate-dentate with 4-5 teeth/cm. 
   Petiolule and leaf base purple.  .............................................................................................................  F. platypoda  
 
  - Leaflets 5-7(-11?) (often >35 mm wide), margin towards middle serrate-dentate with (1-)2(-3) teeth/cm. 
   Petiolule and leaf base green.   ............................................................................................................  F. spaethiana 

 
 b Petiole base not swollen, OR/IF swollen then in a lesser degree and with bud free.  ....... 10 
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10 a All leaves small, average size (including petiole) <5 cm. Leaflets 3-7, margin entire.  
    .....................................................................................................................................  F. greggii 
 
 b Most of the leaves larger >5 cm, IF occasionally smaller then margin dentate.  ............... 11 
 
11 a Leaflets predominantly ≤5 (only a few leaves occur with more than 5 leaflets).  ............... 12 
 
 b Leaflets predominantly ≥5 (only a few leaves occur with less than 5 leaflets). ................. 20 
 
12 a Terminal leaflet midvein length <4 cm AND margin entire, or variable with (0-)1-4(-8) 

teeth/side.  ................................................................................................................  F. cuspidata 
  
 b Terminal leaflet midvein length >4 cm, margin variable but IF <4 cm then leaflet margin 

always dentate at least above the middle.  ............................................................................. 13 
 
13 a Leaflet margin variable, at least in part of the leaves (almost) entire to distantly dentate 

above the middle.  ..................................................................................................................... 14 
 
 b All leaflets serrulate to dentate.  .............................................................................................. 16 
 
14 a Terminal bud grey. Basal leaflet base rounded to obliquely truncate.  ..........  F. sieboldiana 
 
 b Terminal bud brown. Basal leaflet base (broadly) cuneate.  ................................................. 15 
 
15 a Shoot, petiole, petiolule and leaflet LS densely pubescent. ..................................  F. velutina 

 
  - Leaflets (1-)3-5(-7), variably shaped, margin often minutely dentate.  ...............................  F. velutina var. velutina 
 
  - Leaflets 3-5, +/- uniformly shaped, margin entire or irregularly and distantly dentate towards apex. 
     ..............................................................................................................................................  F. velutina var. toumeyi 

 
 b Shoot, petiole, petiolule and leaflet LS glabrous (or almost so).  .........................  F. coriacea 

 
   IF leaflet thin.  ..........................................................................................................................  F. velutina var. glabra 

 
16 a Leaf predominately 25-35 cm long AND terminal leaflet often >10 × 5 cm.  ......  F. chinensis 
 
 b Leaf predominately ≤20(-25) cm long. Terminal leaflet usually <10 cm long and 4 cm wide. 

   ................................................................................................................................................. 17 
 
17 a Leaflet margin at least in part of the leaves coarsely serrate-dentate with teeth >2 mm. 
    ....................................................................................................  F. angustifolia subsp. syriaca 
 
 b Leaflet margin serrulate-dentate with teeth ≤1(-2) mm.  ....................................................... 18 
 
18 a Bud (rusty-)brown. Lateral leaflet apex predominately acute.  ........................  F. caroliniana 
 
 b Bud greyish sometimes with some brown pubescence. Lateral leaflet apex predominately 

acuminate to caudate. .............................................................................................................. 19 
 
19 a Leaflet apex gradually acuminate. Margin acutely serrulate.  ..........................  F. lanuginosa   
  
 b Leaflet apex abruptly acuminate to caudate. Margin crenate-serrulate.  .......  F. longicuspis  
 
20 a Terminal leaflet midvein length <4 cm AND leaflet margin entire, or variable with (0-)1-4(-

8) teeth/side.  ...........................................................................................................  F. cuspidata 
  
 b Terminal leaflet midvein length >4 cm, IF <4 cm then leaflet margin always dentate at 

least above the middle.  ............................................................................................................ 21 
 
21 a Leaflets 7-13.  ............................................................................................................................. 22 
 
 b Leaflets 5-7 or 7 or 5-9.  ............................................................................................................ 30 
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22 a Leaflet apex obtuse or varying from acute to obtuse. Leaflets 7-11, margin finely dentate. 
     ......................................................................................................................  F. xanthoxyloides 
 
  - Shrub to small tree. Leaflet midvein length often >15 mm.  .......................  F. xanthoxyloides var. xanthoxyloides 
 
  - Small dense shrub with interlacing shoots. Leaflet midvein length <15 mm (strong shoots excepted). 
     ..................................................................................................................................  F. xanthoxyloides var. dumosa 

 
 b Leaflet apex acute to acuminate.  ............................................................................................ 23 
 
23 a Terminal bud greyish to yellowish brown or chocolate brown.  .......................................... 24 
 
 b Terminal bud very dark brown to black.  ................................................................................ 27 
 
24 a Lateral leaflet base cuneate, rarely broadly cuneate.  ......................................  F. angustifolia 
 
  - Shoot, petiole and rachis densely softly pubescent.  ...........................................  F. angustifolia subsp. oxycarpa 
 
  - Shoot, petiole and rachis glabrous (or almost so).  ..........................................  F. angustifolia subsp. angustifolia 
  
 b Lateral leaflet base broadly cuneate to rounded or obliquely truncate.  ............................ 25 
 
25 a Lateral petiolule ≤3 mm. .............................................................................................  F. paxiana  
 
 b Lateral petiolule ≥3 mm (at least basal one).  ......................................................................... 26 
 
26 a Rachis not grooved or slightly flattened. Leaflets ovate to ovate oblong, margin 

irregularly distantly serrulate to partly entire.  ..........................................................  F. smallii 
 
 b Rachis narrowly grooved. Leaflets ovate oblong to lanceolate, margin regularly serrate to 

crenulate serrate.  ...................................................................................................  F. floribunda 
 
27 a Terminal bud and first lateral buds distantly placed.  .................................................  F. nigra 
 
 b Terminal bud and first lateral buds touching.  ....................................................................... 28 
 
28 a Terminal bud predominantly length > width.  ...................................................  F. angustifolia 
 
  - Shoot, petiole and rachis densely softly pubescent.  ...........................................  F. angustifolia subsp. oxycarpa 
 
  - Shoot, petiole and rachis glabrous (or almost so).  ..........................................  F. angustifolia subsp. angustifolia 
  
 b Terminal bud predominantly length ≤ width. ......................................................................... 29 
 
29 a  Base of petiolule LS glabrous or almost so.  .........................................................  F. excelsior 
 
 b Base of petiolule LS clearly dense to cushion-like rusty pubescent.  .........  F. mandshurica 
 
30 a Lateral petiolule ≤2 mm.  .......................................................................................................... 31 
 
 b Lateral petiolule ≥2 mm, at least in part of the leaflets (usual the basal ones).  ................ 37 
 
31 a Lateral leaflet apex acute at least in part of the leaves (or partly abruptly acuminate).  
    .....................................................................................................................................  F. latifolia 
 
 b Lateral leaflet apex acuminate.  ............................................................................................... 32 
 
32 a Lateral leaflet base cuneate AND terminal leaflet ≤8 cm.  ................................  F. angustifolia 
 
  - Shoot, petiole and rachis densely softly pubescent.  ...........................................  F. angustifolia subsp. oxycarpa 
 
  - Shoot, petiole and rachis glabrous (or almost so).  ..........................................  F. angustifolia subsp. angustifolia 
 
 b Lateral leaflet base variable: from broadly cuneate to rounded or obliquely truncate, OR 

terminal leaflet often >10 cm long.  ......................................................................................... 33 
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33 a Bud dark grey or greyish with brown pubescence.  ..............................................................  34  
 
 b Bud brown.   ............................................................................................................................... 35 
 
34 a Leaf predominately ≤15cm (petiole included). Leaflet margin entire to minutely crenate. 
    .............................................................................................................................  F. sieboldiana 
 
 b Leaf 15-35 cm (petiole included). Leaflet margin crenate to serrate.  ...................  F. paxiana 
 
35 a  Bud with outer scales spreading (Lateral leaflet lanceolate to narrowly oblong, margin 

finely serrulate-dentate).  ...........................................................................  F. apertisquamifera 
 
 b  Bud with outer scales adpressed, or naked.  ......................................................................... 36 
 
36 a Leaflet margin almost entire to serrate-dentate often only above the middle.  
    ........................................................................................................................  F. pennsylvanica 
 
 b Leaflet margin finely serrate dentate from base to apex. ...............................  F. chiisanensis 
 
37 a Bud greyish or dark grey or greyish with brown pubescence.  ........................................... 38 
 
 b Bud brown to dark brown.  ....................................................................................................... 43 
 
38 a Leaf generally ≤15 cm (petiole included) AND leaflet margin entire to minutely crenate. 
    .............................................................................................................................  F. sieboldiana 
 
 b Leaf generally >20 cm (petiole included), OR leaflet margin crenate-serrate to serrate-

dentate.  ...................................................................................................................................... 39 
 
39 a Terminal leaflet with secondary veins ≤6/side.  ...................................................  F. bungeana 
 
 b Terminal leaflet with secondary veins >6/side.  ..................................................................... 40 
 
40 a Shoot thin ≤2 mm Ø AND leaf generally ≤20 cm.  ..............................................  F. lanuginosa 
 
 b Shoot >2 mm Ø, OR leaf >20 cm.  ............................................................................................ 41 
 
41 a Leaflets with secondary veins irregularly placed AND/OR at least some 10-15 mm apart. 
     ................................................................................................................................  F. chinensis 
 
 b Leaflets often with secondary veins regularly to +/- equidistantly placed <5(-7)mm apart. 
     ................................................................................................................................................. 42 
 
42 a Leaflets ovate to oblong elliptic AND apex obtuse to (abruptly) acute, BUT sometimes 

extremely variable on the same tree from obtuse to acuminate.  .............................  F. ornus 
 
 b All leaves with leaflets oblong elliptic to lanceolate AND apex acuminate.  ....  F. floribunda  
 
43 a Leaflets (1-3-)5-7 AND predominantly ≤9 cm long and ≤4 cm wide.  ................................... 44 
 
 b Leaflets 5-7 (-9) AND at least in part of the laminas ≥10 cm long and/or ≥4 cm wide.  ...... 45 
 
44 a Rachis, petiole, petiolule and leaflet LS densely softly pubescent.  .....................  F. velutina 
 
 b Rachis, petiole, petiolule and leaflet LS glabrous.  ................................................  F. coriacea 
 
45 a Leaf scar apex predominantly truncate, not enclosing lateral bud.  ................................... 46 
 
 b Leaf scar apex predominantly clearly notched to concave and partly enclosing lateral 

bud.  ............................................................................................................................................ 48 
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46 a Terminal bud apex obtuse AND length ≤ width (shoot, petiole and petiolule pubescent). 
     .....................................................................................................................................  F. smallii 
 
 b Terminal bud apex acute AND length > width (shoot, petiole and petiolule glabrous to 

pubescent).  ............................................................................................................................... 47 
 
47 a Terminal leaflet not obviously larger than lateral leaflets (if larger than only a few cm). 

Terminal bud brown.  ......................................................................................  F. pennsylvanica 
 
 b  Terminal leaflet at least in part of the laminas obviously larger (sometimes 2×) than 

lateral leaflets. Terminal bud often greyish to greyish brown.  ...........................  F. chinensis 
 
48 a Leaflet LS pubescent.  ..............................................................................................  F. profunda 
 
 b Leaflet LS glabrous except +/- pubescent on basal midvein to weakly pubescent on 

midvein and secondary veins.  ................................................................................................ 49 
 
49 a Leaf rachis (narrowly) grooved. Terminal bud predominantly acute, length > width.  
    .................................................................................................................................  F. chinensis 
 
 b Leaf rachis not to slightly grooved or +/- flattened. Terminal bud predominantly obtuse, 

length ≤ width.  .......................................................................................................................... 50 
 
50 a Leaflets 5(-7), texture thick. Leaflet midvein length often < 9cm, L/W predominantly <2/1 = 

ovate to broadly ovate.  .............................................................................................  F. albicans 
 
 b Leaflets 5-9, often 7, texture thin. Leaflet midvein length often >9 cm, L/W usually >2/1 = 

broadly lanceolate to lanceolate oblong.   ............................................................................. 51 
 
51 a Leaves deciduous, papery and US light to dark green, LS pale greyish green. Petiolule 

green.  ......................................................................................................................  F. americana  
 
 b Leaves semi-evergreen, (sub-)leathery and US very dark green, LS green. Petiolule often 

purplish at base.  .............................................................................................................  F. uhdei  
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Taxa treated in this identification key. 

                                      

 
 
F. albicans 
F. americana  
F. angustifolia  
 - subsp. angustifolia 
 - subsp. oxycarpa  
 - subsp. syriaca  

F. anomala 
F. apertisquamifera 
F. baroniana  
F. bungeana  
F. caroliniana  
F. chiisanensis 
F. chinensis  
F. coriacea 
F. cuspidata  
F. dipetala   
F. excelsior  
F. floribunda  
F. greggii 
F. griffithii 
F. lanuginosa  
 
 

F. latifolia  
F. longicuspis   
F. mandshurica  
F. nigra  
F. ornus  
F. paxiana  
F. pennsylvanica 
F. platypoda  
F. profunda   
F. quadrangulata  
F. sieboldiana  
F. smallii 
F. spaethiana    
F. uhdei  
F. velutina  
 - var. glabra 
 - var. toumeyi 
 - var. velutina 

F. xanthoxyloides 
  - var. dumosa 
  - var. xanthoxyloides 

 

 
 
 

Taxa referred to synonymy in this identification key. 

                                      

 
 
F. biltmoreana Hort. = F. smallii 
F. densata ~ F. chinensis subsp. rhynchophylla 
F. dimorpha = F. xanthoxyloides (1*) 

F. elonza = F. angustifolia subsp. oxycarpa 
F. formosana = F. griffithii  (1*) 
F. holotricha = F. angustifolia subsp. oxycarpa 
F. insularis = F. floribunda 
F. japonica = F. chinensis 
F. mariesii = F. sieboldiana (1*) 

F. obliqua = F. excelsior  subsp. coriariifolia 
F. obliqua Hort. (pro parte et non Tausch) = F. angustifolia  
F. oxycarpa = F. angustifolia subsp. oxycarpa (1*) 
F. oxycarpa var. syriaca = F. angustifolia subsp. syriaca (1*) 

F. oxyphylla = F. angustifolia subsp. oxycarpa (1*) 
F. pallisiae = F. angustifolia subsp. oxycarpa (1*) 
F. potamophila = F. angustifolia subsp. syriaca (1*) 

F. retusa = F. floribunda 
F. rotundifolia = F. angustifolia subsp. angustifolia (1*) 
F. sikkimensis = F. paxiana (1*) 
F. sogdiana = F. angustifolia subsp. syriaca (1*) 
F. suaveolens = F. paxiana 
F. syriaca  = F. angustifolia subsp. syriaca (1*) 
F. texensis = F. albicans 
F. tomentosa = F. profunda 
F. velutina var. coriacea = F. coriacea (1*)

 
 

(1*) see literature page 1 
 

 

    

Frequently misapplied names. 

                                  

 
 

 F. biltmoreana Hort. at least in some collections, is F. smallii fide Eva Wallander. The leaves are too small, basal petiolules too 
long and petiole base too narrow. 

 
 F. excelsior 'Aurea Pendula' = F. angustifolia 'Aurea Pendula' 
 
 Recent molecular studies have shown that F. spaethiana and F. platypoda are conspecific. For the time being, the two taxa 

are kept separate in the identification key based on some obvious vegetative characteristics. 
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