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Vegetative identification key.

Introduction:

This key is based on vegetative characteristics, and therefore also of use when flowers and fruits are absent.

- Use a 10x hand lens to check leaf margin incisions and venation pattern in general.
- Look at the entire plant.
- Beware of hybridisation, especially with plants raised from seed other than wild origin.

Abbreviations used in this key:

- L/W = length/width

-LS =lower surface

- M-L = middle to lowermost (concerning leaflets to be examined)
- U-M = uppermost to middle (concerning leaflets to be examined)
-US =upper surface

Taxa treated in this key: — p7.

Taxa referred to synonymy in this key: — p8.

Taxareferred to Berberis synonymy: — p8.

Remarks: — p8.
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KEY TO GROUPS

01 a Leaflet LS completely finely reticulate: with numerous tiny areoles, @ predominantly 1-2
MM (L0X LENS) GROUP A. ittt ettt et e e st e e e abb e e e e sabe e e e e snbneeeeanbrneeeans 02
Leaflet LS variably reticulate: without or with at least in part rather large and variably
shaped/sized areoles, @ 2-10 mm (10x LENS) Group B. .......cccceiiimiieiiiiiieiiieee e 03

02 a Lateral leaflets at least in part in 24 Pairs. ........cccccccoveiiiiieeeee e Group Al — p2
Lateral leaflets in 1-3 PAITS. ..eiiiiiiiiiiiiiiice e e e Group A2 — p3

03 a Leaflet LS chalky WhiIte. ......uiviiiiiiiiiiicec e Group B1 — p4
Leaflet LS greENIS. ettt e e e e e 04

04 a Lateral leaflets predominantly in 8-20 PaIrS. .....cccccvviiieiiiiiieeiniiee e Group B2 — p4
Lateral leaflets predominantly in 2-8 PAIrS. .......coiiiiiiiiiiiiii e 05

05 a Lateral leaflet base cuneate. .........cc.ueeiiiiiiiiiiiii e Group B3 — p5
Lateral leaflet base rounded, cordate or truncate. .........cccccccveeeeriiiiiiiieeeeeennn. Group B4 — p6

GROUP A

Leaflet LS completely finely reticulate:
with numerous tiny areoles, @ predominantly 1-2 mm (10x LENS).

GROUP Al
Lateral leaflets at least in part in 24 pairs.

01

02

03

04

05

Leaflet apex AND margin completely espinulose. ........cccocoiiiieiiiiiiiiiiiiieeneeen, M. chochoco
Leaflet apex spinulose, OR apex and margin spinulose t0 SPIN0Se. ....ccccccovvicvviiiereeennnnns 02
Lateral leaflet petiolule 1-3 MM, ... e 03
Lateral leaflet petiolule S MM. ... 05
Lateral leaflets lanceolate, L/W ratio at mid leaflet 3/1-4/1. .......cccccoocveiiiiieennnnn. M. russellii
Lateral leaflets narrowly ovate to ovate, L/W ratio at mid leaflet <3/1. ............................... 04
Lateral leaflets +/- overlapping in part, apex acute to obtuSe. ......cccccceevviiieiiiiieennne M. paxii
Lateral leaflets distant, QPEX ACULE. ......uuviiiiieiiiiiiiiiiie e e enees M. hartwegii

Leaf length, at least in part of the foliage, 50-80(-more) cm AND leaflets in (4-)6-8(-10)
= LU PUPPRU PPN M. duclouxiana

Leaf length 5-50 cm OR leaflets in 4-6 PairS. ....occueiiiiiiiiiiiie e 06




06

07

08

09

10

Lateral leaflets lanceolate, L/W ratio at mid leaflet predominantly 3/1-4/1. ........................ 07

Lateral leaflets ovate to elliptic, L/W ratio at mid leaflet predominantly <2(-3)/1. ............. 08
Leaf length 15-30 cm. Leaflet marginal teeth predominantly <10 pairs. ............... M. pallida
Leaf length 30-50 cm. Leaflet marginal teeth 10-20 pairs. .....cccccccevvivvvieeeeeennn. M. paniculata
Leaflet margin minutely spinulose serrate, sinuses tiny or almost absent (except juvenile
0 = L | £ TS PRERR M. gracilis
Leaflet margin spinulose dentate, sinuses well developed. .........ccoccciieiieiiiiiiieece e, 09
Leaf length 5-20 cm. Lateral leaflet <5 Cm. .....occooiiiiiiiiiiii e M. volcania
Leaf length 20-30(-more) cm. Lateral leaflet length 5-10 CM. ..ccooeiiiiiiiiiiiei e 10
Petiole predominantly 1-3(-5) CIM. ...cooiiiiiiiiiiiii e M. pinnata
Petiole, at least in part of the leaves, 5-7(-10) CM. ..coooiiiiiii i, 10

11 Basal leaflets variable in position: at least in part of the uppermost leaves quite near
base of petiole (examine whole plant). .......cccccoi M. x wagneri
Basal leaflets rather uniformly 3-5(-more) cm from base petiole. ................ M. aquifolium

GROUP A2

Lateral leaflets in 1-3 pairs.

01

02

03

04

05

06

07

Leaf length predominantly 15-30 CM. ...cooiiiiiiiiiiiiiee e 02
Leaf length predominantly 5-15 CM. ..ocooiiiiiiiiiii e 06
Leaflet +/- rectangular elliptic, hard/thick AND margin strongly wavy. ............... M. dictyota
Leaflet ovate, soft/thin AND margin flat t0 WaVy. ... 03
Stoloniferous shrub AND leaflet US quite dull. .........ccccooiiiiii e M. repens
Variable shrub, but not simultaneously stoloniferous and with leaflet US quite dull. ..... 04
Petiole predominantly 1-3(-5) CIM. ...cooiiiiiiiiiiii e M. pinnata
Petiole at least in part of the leaves 5-7(-10) CM. ..cooviiiiiiiiie e 05

Basal leaflets variable in position: at least in part of the uppermost leaves quite near

base of petiole (examine whole plant). .......ccccccc M. x wagneri
Basal leaflets rather uniformly (3-)5-10 cm from base petiole. .......cc.cccoeee. M. aquifolium
Lateral leaflets always iN L Pail. ...t 07
Lateral [afletS IN 1-3 PaAIFS. ..ueeiiiiiiieeiiiee ettt e bt e e st e e e e 08
Lateral leaflet margin with 1-3 large teeth/side. ......cccocoiiiiiiiiiniicii e, M. trifoliolata
Lateral leaflet margin with 6-14 (-more) tiny teeth/side. ........ccccoooiiiiiiiiiiniiiiinnen. M. repens
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08 a

09 a

10 a

11 a

12 a

13 a

Uppermost lateral leaflets L/W ratio always <2/1 (examine largest leaves, avoid trifoliolate
LT AT TS PP PPRP RO PPRPTP 09
Uppermost lateral leaflets L/W ratio often >2/1 (examine largest leaves, avoid trifoliolate
LT 1Y) TR PP PP PP PP PP PPPPPPOPPPPPN 11
Shrub <0,5 m. Lateral leaflets in 1-2 PairS. ...ccccccoccciiiieiee e M. pumila
Shrub to small tree, up to 4 m. Lateral leaflets in 2-3(-6) Pairs. .....ccccccvceeeeeeiiiiciiieeneeeeeinns 10
Terminal leaflet base (broadly) cuneate. .......ccccoeeiiiiiiiiii e M. trifolia
Terminal leaflet Dase truNCAte. .......ccooiiiiiiiei e M. volcania
Lowermost lateral leaflets close to petiole base. ... 12
Lowermost lateral leaflets 1-3 cm from petiole base. .......cccccoviiiiii 13
Lateral leaflet margin with 2-6 spinose teeth/side. .........cccovveveeiiiiiiiiiee e, M. fremontii
Lateral leaflet margin with 6-12 spinulose teeth/side. .......cccccccciviiiiiiiiiecniiciineen. M. nevinii
Leaf L/W ratio predominantly 2/1. ..., M. haematocarpa
Leaf L/W ratio predominantly <2/1. .......cccccoiiiiiiiiiiiiiieeniiieeeens M. trifoliolata x M. swaseyi

GROUP B
Leaflet LS variably reticulate: without or

with at least in part rather large and variably shaped/sized areoles, @ 2-10 mm (10x LENS).

GROUP B1
Leaflet LS chalky white.

Lateral leaflets in 2-3 pairs, leaflet base cuneate. ..o M. gracilipes
Lateral leaflets in 5-9 pairs, leaflet base rounded to truncate. ........cccccccovciieineeennnnns M. lancasteri
GROUP B2

Leaflets predominantly in 8-20 pairs.

01 a

02 a

03 a

U-M lateral leaflets clearly distant AND L/W ratio often 3/1-5/1. ...........cceeeeiiiiiiii e, 02

U-M lateral leaflets approximate to +/- overlapping, OR L/W ratio predominantly <3/1. ... 05

Lateral leaflets predominantly in 11-20 PAITS. ...ccccceeeeieeiiiiiiiiiiiee e M. oiwakensis
Lateral leaflets predominantly in 7-11(-12) PAITS. ..cooceeeiiiiieeiiiiee e 03
Leaflet US reticulate with numerous small areoles visible (10x LENS) . ........... M. simonsii
Leaflet US reticulate with no or only large areoles visible (10x LENS). ........ccccevviineennnn 04
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04

05

Lowermost basal leaflet clearly longer than wide. ........cccooeeiiiiiiiiiiieenns M. eurybracteata

Lowermost basal leaflet suborbicular. ... M. huiliensis
Lateral leaflets in 10-22 pairs AND margin entire. ........ccccccoeverniiiieenniineennnnn M. microphylla
Lateral leaflets in 8-16 pairs, margin spinulose serrate or spinose dentate. ..................... 06

06 a Lateral leaflet margin densely spinulose serrate with numerous teeth/side. M. leptodonta
Lateral leaflet margin distantly spinulose to spinose dentate with <10 teeth/side. .......... 07
07 a Lateral leaflets predominantly close to overlapping except lowermost 1(-2) pairs. ......... 08
Lateral leaflets predominantly diStant. .........cccociiiiiiiiiiiii e 09
08 a U-M lateral leaflet apex <1/5 midvein length. .........cccoiiiie e, M. ogisui
U-M lateral leaflet apex 1/3-1/4 midvein 1ength. ... 09
09 a Lateral leaflet midvein length 3-5 cm, marginal teeth <3 mm. .................... M. subimbricata
Lateral leaflet midvein length 5-9 cm, marginal teeth 5-10 mm. .......cccccceevvivinnnenn. M. klossii
10 a M-L lateral leaflets sub equal sized and shaped. ..........ccccceeiiiiiiiicii e, M. KR 9150
M-L lateral leaflets clearly shortening towards base. .......ccccccviiiiiiii i 11
11 a U-M lateral leaflet apex predominantly 21/4 midvein length............cccooiiiniiine M. xmedia
U-M lateral leaflet apex predominantly 1/3-1/4 midvein length. ................... M. acanthifolia
GROUP B3

Leaflets predominantly in 2-8 pairs.
Lateral leaflet base cuneate.

01

02

03

04

05

Lowest lateral leaflets predominantly >3 cm above petiole base. ............................... 02
Lateral basal leaflets predominantly <2 cm above petiole base. .......cccccceeiviiiii s 06
Leaflets entire ore almost so with 0-1(-3) tiny teeth/side near apex. .......ccccccovueeen. M. shenii
Leaflets spinulose serrate to spinose dentate with 2-12 teeth/side. .............cccceeeeeeeil. 02
U-M lateral leaflet LIW ratio 4/1-6/1. ........ccoooiiiiiiiiiieeeie e M. fortunei
U-M lateral leaflet LIW ratio 2/1-3/1. ....c.oooiiiiieeeiiiee et 04
Lateral leaflet margin with 12-18 tiny teeth/side. .......cccccoviiiiiiiiii e M. paucijuga
Lateral leaflet margin with 3-9 teeth/Side. ..o 05
Lateral leaflet >50 mm wide, base 3-5 VeIiNed. ......cccccoiveeiiiieiiiiee e M. cfr. nitens
Lateral leaflet <40 mm wide, pinnately veined. .........ccccovciieiiiiiieiiniineenne, M. breviracema




06

07

Lateral leaflet L/W ratio 4/1-10/1. .......ocoeiiiiiieeiiiiee e M. eurybracteata

Lateral leaflet LW ratio 2/1-3/1. ..ottt e e e e e enaees 07
U-M lateral leaflet margin predominantly with 8-16 teeth/side. ........c.cccooiiiiiiiiiiiiinieenn, 08
U-M lateral leaflet margin predominantly with 3-8 teeth/side. .........cccovveviiiiiiiiiieee e, 09

08 a U-M lateral leaflet margin predominantly with 10-16 teeth/side. LS vein reticulation with
areoles Visible (10X LENS). ..ottt e e e e e s e e e e e e e s nnnnes M. polyodonta
U-M lateral leaflet margin predominantly with 8-12 teeth/side. Leaflet LS vein reticulation
obscured with only veins and forks visible (10x LENS). ......ccccccoiiiiiiiiineennns M. lushuiensis
09 a U-M lateral leaflet margin with 5-8 teeth/Side. .......ccociiiiiiiiii e 10
U-M lateral leaflet margin with 3-7 teeth/Side. .......ccoiiiiiiiiii e 11
10 a Leaflet LS vein reticulation with numerous areoles visible (10x LENS). .... M. calamicaulis
Leaflet LS vein reticulation obscured with only veins, forks and few larger areoles visible
0 L I 1) TSR M. taronensis
11 a U-M lateral leaflet LIW ratio +/- 2/1. ..o M. nitens
U-M lateral leaflet LIW ratio 2/1-3/1. ..ottt 12
12 a Leaflet LS yellowish green, apex abruptly caudate. ..........ccccoceeiviieeiniieennn M. xemeiensis
Leaflet LS initially +/- powdery white, apex gradually acuminate. .................. M. xsavilliana
GROUP B4

Leaflets predominantly in 2-8 pairs.
Lateral leaflet base rounded, cordate or truncate.

01

02

03

04

05

Lateral leaflets predominantly in 2-6 PairS. .....cccooieiiie i 02
Lateral leaflets predominantly in 6-8 PAITS. ......ocoiiiiiiiiiiiiiiie e 08
Lateral leaflet US completely reticulate with numerous tiny areoles (10x LENS). ............ 03

Lateral leaflet US not to moderately reticulate with variably sized areoles 2-10 mm (10x

LENS). ettt ettt ettt ettt et ettt ettt et ettt e et et e ettt n et er e enns 05
Lateral leaflet margin predominantly with 10-16 teeth/side. .......................... M. polyodonta
Lateral leaflet margin predominantly with 5-9 teeth/side. .............c.ccccoe i, 04
Leaflet LS reticulate with elevated veins (10x LENS). ......ccccccviiiiiiiinnns M. longibracteata

Leaflet LS reticulate with veins dark-contrasting but not elevated (10x LENS).
........................................................................................................................... M. species nov.

Middle lateral leaflet pairs strongly overlapping at base, marginal teeth up to 10-15 mm.
.............................................................................................................................. M. leveilleana

Middle lateral leaflet pairs not overlapping at base, marginal teeth <5 mm. .................... 06
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06

07

08

09

10

11

12

13

14

Lateral middle leaflet L/W ratio clearly <2/1 AND margin with 2-5 teeth/side. ... M. japonica
Lateral middle leaflet L/W ratio 22/1, OR margin with 4-6 teeth/side. ...........cccccoiiiiinnnis 07
U-M lateral leaflet apex predominantly 21/4 leaflet length. ..............ccccoiiiiinn M. xmedia
U-M lateral leaflet apex predominantly 1/3-1/4 leaflet length. ........cccoceeveeeenis M. xlindsayae
Lateral leaflet margin entire for basal quarter to basal third. ............. M. nitens 'Kalmthout'
Lateral leaflet margin dentate from apex almost to base. .....cccccccevviiiiiiieie e 09

Lateral leaflet margin predominantly with 2(-3) teeth/side up to 10-15mm. M. sheridaniana
Lateral leaflet margin predominantly with 3-8(-more) teeth/side S5mm. ................cccocc.. 10
M-L lateral leaflet pairs predominantly overlapping at base. ........ccccccceviiiiernnnnnn. M. bealei
M-L lateral leaflet pairs not overlapping at Base. .....cccccoviiiiiiiii e 11
Lateral leaflet apex @CULE. ....ocooiiiiii i 12
Lateral leaflet apex aCUMINALe. ......ccoooiiiiiii i 13
Lateral leaflet oblong, margin with 5-8 teeth/side. ........ccccooiiiiiiiiini e M. bodinieri
Lateral leaflet ovate, margin with 6-13 teeth/side. .........cccccoiiiiiiiiiiiii s M. nervosa
Leaflet LS venation and areoles predominantly obscured (10x LENS). ............... M. xmedia
Leaflet LS venation and areoles predominantly visible (10x LENS). .........cccccceeviiiiiieieenenn, 14

Leaflet US venation minutely reticulate, with 5-7 areoles/cm (10x LENS). . M. duclouxiana

Leaflet LS venation +/- reticulate, with 1-3 areoles/cm (10x LENS). ............. M. napaulensis

Taxa treated in this identification key.

B e S

acanthifolia M. napaulensis
aquifolium M. nervosa

bealei M. nevinii

bodinieri M. nitens
breviracema M. nitens 'Kalmthout'
calamicaulis M. cfr. nitens
chochoco M. ogisui

dictyota M. oiwakensis
duclouxiana M. pallida
xemeiensis (M. gracilipes x M.nitens) M. paniculata
eurybracteata M. paucijuga
fortunei M. paxii

fremontii M. pinnata
gracilipes M. polyodonta
gracilis M. pumila
haematocarpa M. repens

hartwegii M. russellii
huiliensis M. xsavilliana (M. eurybracteata x M. gracilipes)

japonica

klossii

lancasteri

leptodonta

leveilleana

xlindsayae (M. duclouxiana x M. japonica)
longibracteata

lushuiensis

KR 9150

xmedia (M. japonica x M. oiwakensis)
microphylla

moranensis

M. shenii

M. sheridaniana

M. simonsii

M. species nov.

M. subimbricata

M. taronensis

M. trifolia

M. trifoliolata

M. trifoliolata x swaseyi
M. volcania

M. xwagneri (M. aquifolium x M. pinnata)



Taxa referred to synonymy in this identification key.

amplectens ~ M. dictyota
bodinieri ~ M. leveilleana
confusa = M. eurybracteata
fargesii = M. sheridaniana
flavida = M. duclouxiana
leschenaultii = M. acanthifolia
maghnifica = M. simonsii
mairei = M. duclouxiana

manipurensis = M. napaulensis

nepalensis = M. napaulensis

salweenensis = M. napaulensis

schiedeana = M. trifolia

siamensis = M. duclouxiana

sikkimensis = M. napaulensis

tikushiensis = M. japonica

veitchiorum ~ M. calamicaulis in part, M. polyodonta in part

gxgxgEe
Lz

Taxa referred to Berberis synonymy.

moranensis —B. moranensis
napaulensis —B. napaulensis
nervosa —B. nervosa

nevinii —B. nevinii

nitens —B. nitens

ogisui —B. ogisui

oiwakensis —B. oiwakensis
pallida —B. pallida
paniculata —B. hemsleyi
paucijuga —B. paucijuga
paxii —B. paxii

pinnata —B. pinnata
polyodonta —B. polyodonta
pumila —B. pumila

repens —B. repens

russellii —B. russellii

shenii —B. shenii
sheridaniana —B. sheridaniana
simonsii —B. assamana
subimbricata —B. subimbricata
taronensis —B. tibetensis
trifolia —B. trifolia

trifoliolata —B. trifoliolata
volcania —B. volcania
xwagneri —»B. xwagneri

. acanthifolia —B. acanthifolia
.aquifolium —B. aquifolium

. bealei —B. bealei

. bodinieri —»B. bodinieri
breviracema —B. breviracema
calamicaulis —B. veitchiorum
chochoco —B. chochoco

. dictyota —B. dictyota
duclouxiana —B. duclouxiana
eurybracteata —B. eurybracteata
fortunei —B. fortunei

fremontii —B. fremontii

gracilipes —B. gracilipes

gracilis —B. gracilis
haematocarpa —B. haematocarpa
hartwegii —B. hartwegii
huiliensis —B. huiliensis

japonica —B. japonica

klossii —B. klossii

lancasteri —B. lancasteri
leptodonta —B. leptodonta
leveilleana —B. leveilleana
longibracteata —B. longibracteata
lushuiensis —B. lushuiensis
xmedia —B. xhortensis
microphylla — new name not yet available

ZZTZZTTZTTZTTTRTTITITIIREIEEER
ZXTESSRTSTTIRIRIITTRTETEEE

Questionable/frequently misapplied names.

M. eutriphylla in collections is M. trifolia.

M. flavida Ogisui 225 is not M. duclouxiana (including M. flavida fide FoC) its status is not clear to me, hence it is not taken
into account here.

Due of obvious differences M. hartwegii and M. paxii are kept apart here, although Sergio Zamudio treats them as synonyms.
M. KR 9150 is the temporary indication for a Vietnamese plant similar to M. subimbricata but with clearly more distant leaflets.
M. lancasteri is a nomen ineditum.

M. cfr. nitens shows similarity to M. nitens, but differs from the latter in absence of leaflets near petiole base.

M. nitens 'Kalmthout' shows similarity to M. nitens too, but differs from the latter in smaller, more numerous leaflets with
rounded leaflet base. It is collected by Jelena and Robert de Belder and probably deserves botanical name status.

Due of the immense variability of the M. pinnata complex, both infraspecific taxa and M. moranensis are included.

For the time being M. piperiana is excluded, as no typical representative specimen has been encountered in collections during
this study.

M. species nov. is the provisional name for a Mahonia from Vietnam that does not match any description to my knowledge so
far, probably it is a new species.

[} 1 2 3 4 5 6 7 8 8 10 11 12 13 14 15
|||||||||||||||||||||||||||||r||||||||||||||1||||||||||||||||1||||||||11||||||r|||||||n|||||||||||||||||E|||1||||||1|||||||||||||||||||||||||||||||u|
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