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Vegetative key.

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

For accurate identification, seed cones are often determinant.

Where relevant, some interesting cone characteristics are also mentioned to facilitate identification.
Pinus is the largest genus within the Gymnosperms, with 111 species fide Farjon™ or 116 fide
Businsk;’/'z, about 100 are represented in collections and treated in this key.

Taxa treated in this key: see page 13.

Taxa referred to synonymy: see page 13.

Questionable/frequently misapplied names: see page 13.

To improve accuracy:

- Examine healthy fresh fascicles to determine fascicle length, needle length and number.
Plants in stress situations may show a lower number of needles in part of the fascicles!
- Beware of hybridisation, especially with plants raised from seed other than wild collected.

Background information:

- JDL herbarium specimens.
- living specimens, in various arboreta, botanic gardens and collections, especially these from wild origin.
- literature:

Bean, W.J. - (1987) - Pinus in Trees and Shrubs hardy in the British Isles VOL.3, p.209-248.

Bean, W.J. - (1988) - Pinus in Trees and Shrubs hardy in the British Isles Supplement, p.372-382.

Bisbee, J. - (2014) - Cone morphology of the Pinus flexilis-ayacahuite complex of the southwestern United states and Mexico in Bull. CCP3(1), p.3-33
Businsky, R. - (2004) - A revision of the Asian Pinus subsection Strobus (Pinaceae) in Willdenovia VOL.34, p.209-257.
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Key to subgenera:

01 a Fascicle sheaths deciduous (sometimes recurving at first). ......... subgenus STROBUS

1 exception P. nelsonii.

Fascicle sheaths persistent. SEE PAGE 6 ...............ccevevevrvvererererireieenne, subgenus PINUS

2 exceptions P. leiophylla and P. lumholtzii.

subgenus

Strobus

01

02

03

04

05

06

07

08

Needles 1 or 1(-2)/fascicle; thick, very rigid, @ terete [cone globoid - if open then L < W,
<7 cm; peduncle <10 MM]. e e e e e e s s senrreeeeeees P. monophylla

Fascicle sheaths persistent but also belonging to subgenus Strobus. Needles apparently
1/fascicle, but splitting after strong rolling between two fingers in 3 slender needles, @

triangular [cone cylindrical, 5-12 cm; peduncle >25 mm]. .....ccccccceeiiiiiiiiienieeeeeins P. nelsonii
Needles predominantly 2-moreffascicle, @ flat, crescent or triangular. ...........ccc..e... 02
Needles 2/fascicle. Needle @ remarkable flat, width 1,5-4(-7) mm. ................... P. krempfii
Needles (1-)2-3-4-5/fascicle. Needle & crescent-shaped to triangular, @ 1-2 mm. ....... 03
Needles predominantly 3/faSCICIE. ......oooiiiiiiiii e 04
Needles not predominantly 3/fasSCiCle. .........uuiiiiiiiiiiiiiiiie e 07

Needles strongly pendent AND needle length 20-30 cm (fascicle sheaths deciduous but
belonging to SUDGENUS PINUS). .oueiiiiiiiiie it P. lumholtzii

Needles spreading or downswept (pendulous shoots) AND needle length <15 cm. ... 05

Young shoot pruinose, needles drooping. Stomata predominantly on inner faces [cone
5-10 cm; pedunCle IONg]. oo ————— P. pinceana

Young shoot yellowish or greyish green, needles spreading. Stomata on all faces
[cone sessile or peduncle ShOI]. ........eeiiii e 06

Needle width +/- 2 mm [cone 5-7 cm; apophyses thickened, umbo spiny]. ....... P. bungeana

Needle width +/- 1 mm [cone 12-20 cm; apophyses very thick, grooved and strongly

FEFIEXEA]. i P. gerardiana
NEedIES <B/fASCICIE. ittt 08
Needles predominantly 5/fasSCiCle. ... 12
Needles predominantly 4/fasSCiCle. ... 09
Needles predominantly <A/fasSCiCle. ... 10

-2-




09

10

11

12

13

14

15

16

17

18

19

20

Needles lax, (3-)4(-5)/fascicle AND needle length 6-10 cm [cone ovoid-conical, 10-15 cm;
peduncle 15-30 MM]. ..o e e e s s s e e e e s e s e e e e e e e e annnneees P. rzedowskii

Needles rigid, (2-3-)4/fascicle AND needle length 2-6 cm [cone globoid - if open then L <

W, <7(-10) cm; peduncle <5 MM]. . P. quadrifolia
Fascicle sheaths NOt rECUINVING. ..vvviiiiiiiiii i P. remota
Fascicle Sheaths rECUIVING. ... e e e e e 11
Needles up curved, predominantly (1-)2/fasciCle. ... P. edulis
Needles straight, predominantly 2-3(-4)/fascicle. ..o, P. cembroides

Leaves 5 cm AND rigid and thick, +/- closely directed forwards, often persisting very
long and arranged like 'foxtail ShOOtS'. .....cccviiiiiiii i 13

Leaves >5 cm at least in part, AND/OR relatively lax and thin, spreading in various
directions Or +/- PENAUIOUS. ...oooiiiiiii e 17

Leaves (yellowish-) green. Stomata on all faces (10x LENS), outer faces with lines
often interrupted [cone remains closed, persistent, 5-8 cm]. ........cccccceeveeeiiinnns P. albicaulis

Leaves dark green to glaucous green. Stomata on inner faces only [cone opens at
maturity, falling after seed dispersal, 5-10 CM].  ..oooiiiiiiiii e 14

Fascicle sheaths recurving and obviously forming rosettes before falling [cone
globular, 3-5 CM. e e P. culminicola

Fascicle sheaths not or only slightly recurving before falling [cone globular-cylindrical,
B L0 CIM . e ——————————————————— 15

Needles with resin droplet [cone scales with strong 4-10 mm prickle]. ................ P. aristata
Needles without resin droplet [cone scales without, or with soft 1-6 mm long prickle]. ... 16

Needle apex predominantly acuminate and remarkably hyaline (10x LENS), [cone
scales with without prickle]. ... P. balfouriana

Needle apex acute, not or slightly hyaline [cone scales with soft 1-6 mm long prickle].

....................................................................................................................... P. longaeva
Fascicle sheaths recurving and obviously forming rosettes before falling. ............... 18
Fascicle sheaths not or only slightly recurving before falling. .........ccccccvciiiiiiiiiiininnnnn, 19

Needles (3-)4-5/fascicle. Needle margin serrulate (10x LENS) [cone ovoid-conical, 10-15
cm, opening soon; scales +/- flexible]. ... P. rzedowskii

Needles predominantly 5/fascicle. Needle margin entire (10x LENS) [cone ovoid, 17-25
cm, opening slowly; scales massive and thick]. .......ccccccoovviiiiiii i, P. maximartinezii

Needle outer face with 4-6 obvious stomata lines (10x LENS). Fascicle sheaths
deciduous but taxon belonging to SUBGENUS PiNUS. .......ccccovvvvireiiiiieeeiiieee i P. leiophylla

Needle outer face without or with 1-2-3 (sometimes intermitted) stomata lines (10x

0 S ST 20
Needles predominantly droOPING. .oc.eeeei i sbeee e 21
Needles predominantly spreading to pointing forward. ........cccccooiiiiiiiiiiiiiiii e 23
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21

22

23

24

25

26

27

28

29

30

Needles <14 cm. Some fascicles conspicuously curved at base. Needle 1-1,5 mm thick
[cone scales woody and rigid, slow and slightly opening]. .......ccccoooviviiveeeeiiiiinnnn, P. armandii

Needles 12-24 cm. Fascicles not or rarely slightly curved at base. Needle narrow 0,75-
1 mm thick [cone scales soft woody, soon and fully opening] . .......ccccccevviieeiiniiieeniiiieeens 22

Shoot glabrous. Needles drooping, predominantly 12-18 cm, lasting 2-4 years, densely
set on the shoot [cone 15-30 cm, peduncle 2-4 cm]. ......ccccccvvveeeeeeviiiiieeeeenn, P. wallichiana

Shoot finely pubescent. Needles strongly hanging, predominantly 15-24 cm, lasting 2
years, predominantly near shoot end [cone 12-20 cm, peduncle 4-6 cm]. ...... P. bhutanica

- Shoot finely pubescent but needles partly spreading at least at first and less strongly hanging later:

- Needle length 8-16 cm [cone 15-25 cm ] (P. strobus x P. wallichiana). ..........cccccccvviiieiinnenn. P. xschwerinii
- Needles length 14-18 cm [cone 25-32 cm] (P. ayacahuite x P. wallichiana). .............c.cco..... P. xholfordiana
Needle straight AND remarkably thin: @ 0,5-0,7 MM. ....ccoeiiiiiiiiii e 24
Needle straight to curved or twisted, OR thicker: @ 0,7-1,2 (-1,5) MM, .....ccoceeirineeennns 26

Shoot glabrous [cone 8-15 cm, basal scales appressed; peduncle £1 cm and thick].
Shoot pubescent or pubescence restricted to base of fascicles [cone 8-20 cm, basal
scales often recurved; peduncle 2-3(-maore) cm, slender]. ..., 25

Needle margin serrate with up to 12 teeth/cm [cone basal scales recurved, peduncle 2-3
(o3 1 1 PSSR P. strobus

Needle margin densely serrate with up to 25 teeth/cm [cone basal scales appressed,
PEAUNCIE 1,5-4,5 CMJ. oot e e e st e e e e e e e e ennnreees P. chiapensis

Young shoot densely pubescent, with dense mostly yellowish to rusty coloured layer
obscuring shoot surface [cone +/- sessile, often remaining closed]. ........cccccovviiiieinnnnn. 27

Young shoot glabrous or moderately pubescent, with shoot surface visible trough
pubescence [cone clearly with peduncle, opening at maturity]. .........cccccccvvvvveimininininininnnn. 29

Shrub or rarely a small tree (1-4 m). Needles glaucous green, 4-7 cm x 1 mm [cone 3-5
(o110 PR ETTPTPPR P. pumila

Tree. Needles green, 5-11(-13) cm x 1-1,7 mm [cone 5-12 CM]. ....cccccvvvvviiiiiiiiiiicecececee, 28

Bud scales dull (resinous layer?). Needles 5-8(-10) cm x 1-1,5 mm [cone 5-8 cm].
......................................................................................................................... P. cembra

Bud scales shiny (resin absent?). Needles 6-11(-13) cm x 1-1,7 mm [cone 7-12 cm].
......................................................................................................................... P. sibirica

Needle outer face with (0-)1-2(-3), sometimes interrupted stomata lines (visible with

L0X LENS). ittt h e e e b bt bbbt R bttt e bt e nre e see e saneenneannas 30
Needle outer face without stomata lines (10X LENS). ..o 33
Needle 18NN 3-7 M. e e e e e 31
Needle [eNGLh 5-10 CIM. oottt e et e e et e e e abneeaeans 32



31

32

33

34

35

36

37

38

39

40

Needle inner faces clearly paler due of the quite visible stomata lines. [cone opens,
apophyses crescent-shaped, 7-14 CM. ...oeeeiiieriiiiiiieieee e e e e e e e snnnnes P. flexilis

Needle inner faces not remarkably paler than the outer face. [cone remains closed,
persistent, apophyses triangular, 5-8 CM]. ......ccccciiiiieee i P. albicaulis

Needle apex +/- hard to the touch, outer face with stomata in continuous lines [cone
gigantic 30-60 cm, peduncle 25 CMJ. ....cccccceieeiiiiie e P. lambertiana

Needle apex +/- soft to the touch, outer face with stomata predominantly in interrupted
lines [cone 10-25 cm, apophyses prolonged to slightly reflexed, peduncle <2 cm]. P. reflexa

Needles predominantly curved to falcate. ... 34
Needles predominantly slightly curved to straight. .........cccoooiiiiiiiii e 35
Needle inner face with 3-4 stomata lines. Margin rather distantly serrulate except basal
1/4(-1/2), halfway with €15 teeth/cm (x10 LENS) [cone almost sessile, spreading].

....................................................................................................................... P. parviflora

Needle inner face with (4-)5-8 stomata lines. Margin closely serrulate from apex to
almost very base, halfway with 18-40 teeth/cm (x10 LENS) [cone with long peduncle,

curved down to pendulousS]. ......ccovcieeiiiiiiee i P. wangii subsp. kwangtungensis
Needle length relatively short, predominantly <10 CM. ......cocoiiiiiiiiiniiiiee e 36
Needle length at least in part 10-14(-20) CM. .eeeeiiiiiiieiiiiee e 37
Needle inner faces with +/- 2 stomata lines (10x LENS) [cone 10-25 cm]. ..... P. monticola

Needle inner faces with (2-)3-4 stomata lines (10x LENS) [cone €11 cm]. P. morrisonicola
Needle inner faces predominantly with 3-5(-more) stomata lines (10x LENS). ............ 38
Needle inner faces predominantly with 2(-3) stomata lines (10x LENS). .......cccccccvvnnne 39

Needle length 10-20 cm, inner faces predominantly with 3-5 stomata lines [cone 15-50
cm, apophyses elongated and strongly recurved]. ......ccccoeciiiiiieeeiiniciiieneeenn P. strobiformis

Needle length 6-13 cm, inner faces predominantly with 5(-more) stomata lines [cone 9-
14 cm, apophyses broadly triangular and recurved]. ..........cccccvivivivieinininiiieini, P. koraiensis

Needle length 8-14 cm [cone 10-25 cm, scales +/- 3 cm wide, straight to recurved].
.......................................................................................................................... P. stylesii

Needle length 10-20 cm [cone 16-60 cm, scales +/- 1-1,5 cm wide and recurved]. .......... 40

Cone 16-45 cm, flexible and light <160 g, apophyses with a 5-10 mm long +/- reflexed
(a1 ge] o] gTo = 1110 Yo FA PSP P PP P. ayacahuite

Cone 20-50 cm, woody and heavy 200-480 g, apophyses recurved with a 15-22 mm
long tongue-like reflexed proloNgation. ... P. veitchii



subgenus

Pinus

01

02

03

04

05

Fascicle sheath finally deciduous (the only exceptions in this subgenus, but the

needle outer faces with 3-6 StOMAta lINES). ...uevvivieiiiicie e 02
Fascicle sheath PersiSteNt. ... e 03
Needles predominantly 3/fascicle. Needle length 20-30 cm. .....cccccceeevvinnnnen, P. lumholtzii
Needles 3-5/fascicle. Needle length 7-17 CM. ...ooeviveiiiiiiiiiie e, P. leiophylla

Needles apparently 1/fascicle, but splitting after strong rolling between two fingers in
3 slender needles, @ triangular [cone cylindrical, 5-12 cm, stalk >25 mm]. Fascicle

sheaths persistent but taxon belonging to subgenus Strobus. ..., P. nelsonii
Needles at [east 2/faSCICIE. ..o 04
Needles predominantly 3-5(-more)/fascicle or 5/fascicle. ............. GROUP A see page 7
Needles predominantly S3/fasSCiCle. ..o 05

Needles predominantly 3/fascicle (fascicles with 2 or 4 needles possible).
.................................................................................................... GROUP B see page 8

Needles predominantly 2/fascicle (few fascicles with 3 needles possible).
.................................................................................................. GROUP C see page 10




subgenus Pinus
Group A

Needles predominantly 3-5(-more) or 5/fascicle:

01

02

03

04

05

06

07

08

09

10

11

<8}

ShoOt SIENAEr, @ SL CIM. coiiiiiiii ittt e st e e s anb e e e s annneeas 02
ShoOt thiCK, @ S1 CM. oo 07
NEedIes +/- PENUANT. ..oiiiiiiiiie ittt e e et r e e e st e e e e s nnreeeean 03
N T=TCTo | LTSSy o] €= Vo KT o SRR 04

Needles (4-)5(-6)/fascicle. Needle length 20-30(-35) cm [cone 7-16 cm, peduncle <1 cm].
............................................................................................................... P. pseudostrobus

Needles (3-)4(-5)/fascicle. Needle length 16-18(-25) cm [cone 4-7 cm, peduncle 1-2 cm].
.................................................................................................................. P. tecunumanii

Needle length <13 cm AND needles (3-)4-5/fascicle. .........cccoouueeen. P. arizonica var. cooperi
Needle length 10-20(-25) cm, needles variable in number 3-5 or (2-)3-4(-5)/fascicle. .. 05
Shoot very slender +/- @ 5 mm. Scale leaves not ciliate at margin. ............ P. occidentalis
Shoot thicker @ 7-9(-10) mm. Scale leaves ciliate at margin. .........ccccccceeiiiiiiiiieieeennnne 06

Needles 3-4(-5)/fascicle, +/- curved or twisted, directed side wards [cone scales with
deciduous PriCKIE]. ... P. arizonica var. arizonica

Needles (2-)3-4/fascicle +/- straight, directed forwards [cone scales without prickle].

........................................................................................................................ P. lawsonii
Needle very long, length 20-45 cm, often >30 CM. ...cooiiiiiiiiiiiie e 08
Needle [ength 10-25(-30) CIM. .ueiiiiiiiiie ettt e et e e et e e e sbreeeeans 09

Needles (4-)5(-6)/fascicle. Needle (17-)25-40(-45) cm x 1,1-1,6 mm, fresh fascicle
sheath length up to 40 mm [cone 15-35 X 8-15CM]. ..ccevvvviviiiiiiiiiiiiiiieecee P. devoniana

Needles (3-4-)5(-6)/fascicle. Needle (15-)20-35(-40) cm x 1,1-1,6 mm, fresh fascicle

sheath length 25-35 mm [cone 8-20 X 5-10 CM]. ..ceeeeriiiiieeiiiiiieieiieee e P. montezumae
Needle length (6-)10-17(-22) cm, fresh fascicle sheath length 30-40 mm. ..... P. hartwegii
Needle length predominantly 14-25 cm, fresh fascicle sheath length 20-30 mm. ........ 10
Needle thick @ +/- 2 mm [cone massive 10-15 cm, scales very thick woody]. .... P. torreyana
Needle less thick & 0,7-1,6 mm [cone 5-10 cm, scales Woody]. ........cccccveveiriiieeiiineeeens 11
Needle straight, @ 0,8-1,6 mm [cone L > W when open]. .......cccccccevviiieeennnnen. P. durangensis
Needle straight to curved, @ 0,7-1 mm [cone L <W when open]. .....c.cceeevvvnennn. P. oocarpa




subgenus Pinus
Group B

Needles predominantly 3/fascicle:

01

02

03

04

05

06

07

08

09

10

11

12

Needle length predominantly 25-45 cm AND fresh fascicle sheath length 20-40 mm

(length may reduce dUFNG YEAIS). ..uueiii ittt e e et e e e b e e e sbneeeeaas 02
Needle length predominantly <25 cm, OR fresh fascicle sheath length 5-20 mm. ...... 05
Leafy leading shoot relatively thick (21 cm), (very) stout and rigid. ...............ccooennnne. 03
Leafy leading shoot relatively thin (<1 cm), +/- slender and supple. .....cccoocveveeiiiinnnnen, 04

Bud brown. Fascicle sheath length initially 35-40(-50) mm [cone 8-15 cm]. P.engelmannii
Bud silvery white. Fascicle sheath length initially 25-30 mm [cone 15-25 cm]. P. palustris
Needles widely pendent [cone 10-20 x 7-12 cm, scales thick woody and stiff]. P. roxburghii

Needles +/- curtain-like drooping along both sides of shoot [cone 5-12 x 4-6,5 cm,

SCAIES thIN WOOTY]. ...ttt et P. patula
NEEAIES 0,5-1 MIM. ittt ettt e s s e e e s e e e s sr e e e e srne e e e sanreeeeaas 06
NEEAIES 1-1,5(=2) MM . ittt ettt e e e st e e e sbee e e e sabb e e e e sabreeeesnbneeeeans 07
Needle outer face with <5 stomata lines (10x LENS) [cone <4 cm]. .................. P. herrerae
Needle outer face with >5 stomata lines (10x LENS) [cone 4-8 cm]. .....ccccccvvvvnnes P. kesiya
Stem and older branches with adventitious shoot development. ..........cccccvvieiennnnen. 08
Stem and older branches without adventitious ShOOtS. ......ccccviiiiiiiiini e, 09

Fascicle sheaths initially 10-15 mm. Needles predominantly 6-12 cm. [cone 3-8 cm].

............................................................................................................................ P. rigida
Fascicle sheaths initially 20-25 mm. Needles predominantly 15-20 cm [cone 6-10 cm)].

......................................................................................................................... P.serotina
Needles predominantly <16 CIM. ...t e e sbree e 10
Needles predominantly 15-30 CIM. ..ocuoeiiiiiiiiiiiiie e e e e e e 13
Needles often curved, 3/fascicle and often with 2/fascicle [cone 7-12 x 6-10 cm,
1] (] 1] 0 To 10 ] [ PO PO PP PPPPRPRUPPPRPN P. radiata
Needles usually straight, 3/fascicle (fewer to exceptionally with 2/fascicle). ............... 11
Young shoot brown [cone £7 cm, falling]. ....cccceeiiiiiiiii e P. teocote
Young shoot pale [cone 8-15 €M, SErotiNOUS]. .....c..uiiiiiiiiiiiiiiiiiie e 12

Needles often bright green [cone 8-15 x <7 cm, apophyses and umbo +/- flat]. ... P. greggii

Needles rather dark green [cone 7-12 x 6-10 cm, larger apophyses tubercular with sharp
01101 oo ) PO PP PPPRRTN P. attenuata
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13

14

15

16

17

18

19

20

21

Needles 3/fascicle. Needle length often >25-32 cm, at least in part of the needles. .... 14
Needles (2-)3(-4)/fascicle. Needle length predominantly 15-25 cm. ........ccccceeieiiiiinnnen. 16

Needle outer surface with <8 stomata lines [cone <25 cm, umbo slightly raised].
................................................................................................................... P. canariensis

Needle outer surface with 10-14 stomata lines [cone 17-35 cm, umbo claw-like enlarged].
..................................................................................................................................... 15

Leaves spreading to drooping, @ +/- 1,5 mm [cone dull brown, larger apophysis + umbo
S22 o] o | PR PRRP P. sabiniana

Leaves spreading, @ 1,9-2,2 mm [cone pale brown, larger apophysis + umbo>2,5 cm].
......................................................................................................................... P. coulteri

Needles (2-)3(-4)/fascicle and blue-green [cone 5-9 cm, scales without prickle]. P. lawsonii

Needles (2-)3/fascicle yellowish green to dark green, rarely blue-green [cone (5-)10-35

CM, SCAlES With PrICKIE]. oo 17
Needle slender, @ 1-1,2 MM. ..o P. yunnanensis
Needle rigid @ 21,5 MM ..o e e e e e e e e e e e s e sanr e e e e eeeesannrnneees 18
Needles OFtEN CUIVEA. ...ttt e e e e 19
Needles OfteN tWISTEA. ....oociiii e e e e e e e 20

Bud resinous. Needles 3/fascicle but frequently 2/fascicle [cone 7-15 cm]. . P. ponderosa

Bud without resin. Needles predominantly 3/fascicle (rarely 2/fascicle) [cone 15-25 cm].

.......................................................................................................................... P. jeffreyi
Current year shoot (very) rough. Needle apex acute pungent [cone 5-12 cm, peduncle
R A ol 1 1 SRR P. caribaea
Current year shoot not or slightly rough. Needle apex acute to acuminate. ................ 21
Needles 2-3/fascicle [cone 9-18 cm, peduncle 2-3 CM]. ....ccccvvvvvviiveieriineeiiierenennnns P. elliottii
Needles (2-)3/fascicle [cone 6-12 €M, SESSIIE]. .....uuuiiiiiiiiiiiiiiiiiiiiiieieieeereeeeeeeeraeeeenes P. taeda



subgenus Pinus
Group C

Needles predominantly 2/fascicle:

01

02

03

04

05

06

07

08

09

10

11

12

13

Current year end shoot slender, @ <5 mm (avoid strong shoots and side shoots). .... 02
Current year end shoot stout, @ 5-7(-10) MM, ...ooiiiiiiiiiii e 17
Needle length predominantly 2-8 CIM. .....c.oiiiiiiiiiiii e 03
Needle length predominantly >10 cm or variable 7-15Cm. .....cccoccceveeiiiiiciiieeec e, 09
Mature needles moderately to strongly blue-green. .........ccccociiiiiiiinieeennnn P. sylvestris
Mature needles yellow green to dark green. ...........eveveieiiiiieinieieieieieiree——.. 04
YOUNQG SNOOT PIrUINOSE. ..iiiiiiiiiiiiiiiee ettt e e P. virginiana
Young shoot green to (yellowish- or grey-) brown. .......cccccciiiiie 05
Bud not resinous; scales fringed. .......cccoiiiiii P. brutia var. pityusa
Bud often resinous; scales Not friNged. .....c...eeeiiiiiiiii e 06

Shrub, 1-3(-more) m, with 1-several major branches ascending and low to or laying on

the ground at their base. ... P. mugo
Tree up to 20 (-more) m, IE shrub then not with such +/- laying down branches. ....... 07
Bud curved and contorted before sprouting [cone recurving]. ........ccccocvveennnnnn. P. contorta
Bud straight [cone pointing towards ShOOt @PEX]. .........uuuruieriiuimieiriniiiiirinieieiererne.. 08
Needle 5-8 cm, @ 1-1,5 mm [cone 5-10 cm, armed with stout spine]..................... P. pungens

Needle <5 cm, & 1,5-2,5 mm [cone 3-5 cm, unarmed or with a minute prickle]. P. banksiana

Crown distinctively densely globe- to dome shaped. ......cccccoeeviviciiiiiieeeiniciie, P. pinea
CrOWN AIffEIENT. ..ttt e e e nennees 10
Needles 2/fascicle and often with a few 3-needled fascicles. ........cccooiiiiiiiiiienens 11
NEEAIES 2/fASCICIE. et bre e e 12

Bud scales free, often recurving and fringed [cone 6-11 cm, scales unarmed]. ... P. brutia

Bud scales not to slightly free, with small fringes or fringeless [cone 4-7 cm, scales

=11 41 To | PP PPUPPPPRPT P. echinata
End shoot remarkably slender, @ <2,5 mm AND bud scales appressed. ........... P. glabra
End shoot slender @ 22,5 mm. Bud scales at least partly free to reflexed. ................. 13
Needle @ 1-1,5 MM oottt e e e re e s nnneeas P. brutia
NLETETo | ESI % 0 Tt R 21 o o 14




14

15

16

17

18

19

20

21

22

23

24

25

26

27

Needles arching SIdeWard. ..........oocciiiirie e P. taiwanensis

Needles spreading fOrWard. ........cccveiiiie i s e e e 15
Needles pale YelloWisSh green. ... P. halepensis
NEEIES AArk grEEN. ..ottt e et e e et e e e e s nreee e 16
Needles predominantly arranged towards shoot end. ..........cccccvvvveveeniicinnnen, P. densiflora
Needle at least on strong shoots +/- densely arranged foxtail-like. .................... P. henryi
Needle length predominantly S8 €m. ... 18
Needle length predominantly 210 CM. ... 19
Needles 2(-3)/fascicle. Needle often contorted, apex (sub-)acute. ................... P. pungens
Needles 2/fascicle. Needle straight +/- curved, apex mucronate. .................... P. uncinata
NEEIE @ 0,7-1 MM . ittt e e s e e e s e e e s n e e e e s nre e e s srreeeesanreeeeaas 20
Needle @ 1-1,8(-2) MIM. ..ttt e e e e e e s bbb e et e e e s e s nnbe e e e e e e e e s annnnnees 21
Needles 2(-3)/fascicle, pale green. ... P. massoniana
Needles 2/fascicle, dark green. ... P. hwangshanensis
Needles brittle, snap after bending between fingers. ..o, P. resinosa
LI LSTT 0 =TS o T P 22
Needle with <6 stomata lines, at least on outer face (10x LENS). .........ccccvvvnnne P. densata
Needle with 26 stomata lines/face (10X LENS). .....cccciiiiiiiiiiiiiiiieeee e 23
Needle [eNgth 6-12(-13) CIM. oottt e et e e et e e e e abaeeeeans 24
Needle length 10-20 cm, always >13 cm at least in part of the needles. ....................... 26
Bud grey- to silvery white without reSin. .......cccccooiiiiiii e P. thunbergii
Bud brownish, or obscured DY reSin. ... 25

Young shoot green to brownish. Needle length 8-13 cm, & 1,6-1,8 mm.

......................................................................................................... P. nigra subsp. nigra
Young shoot bloomed. Needle length 6-11cm, @ 1,2-1,5mm. .........ccc.eee. P. heldreichii
Bud large 20-35 mm with free to strongly reflexed scales. Needle 10-25 cm x 1,5-2 mm
With 8-15 StOMAta [IN@S. ...eeiiiiiiiiiee e P. pinaster
Bud 10-20 mm with free to appressed scales. Needle 10-15-18 cm. ......ccccccevveevviinnnnn, 27
Bud initially +/- purplish and resinous [cones clustered, persistent]. ................ P. muricata
Bud Drownish +/- T@SINOUS. ..cooiiiiiiiiiie et 28
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28

Needles 2(-3)/fascicle. Shoot orange brown. ........ccccccveeeieeiiiiiiieneee s P. tabuliformis

Needles 2/fascicle. Shoot green to brown soon grey brown. ........ccccceevvveeeininnnen. P. nigra
- Needles spreading forwards, Needle length 8-13 cm, dark green. ........c.cccccoviiieiiiiieiinnenn. P. nigra subsp. nigra
- Needles more spreading, Needle length 8-15(-17) cm, light green.

- Needle 8-15 cm, slender 1,2-1,5 MM ....ooiiiiiiiiiiiiic e P. nigra subsp. laricio

- Needle (8-)12-17 cm, rigid 1,5-2 MM, ceoiiiiiiiiiiiee e P. nigra subsp. pallassiana
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subgenus Strobus

albicaulis
aristata
armandii
ayacahuite
balfouriana
bhutanica
bungeana
cembra
cembroides
chiapensis
culminicola
edulis
flexilis
gerardiana

B L

subgenus Pinus

arizonica
attenuata
banksiana
brutia
brutia var. pityusa
canariensis
caribaea
contorta
contorta var. contorta
coulteri
densata
densiflora
devoniana
durangensis
echinata
elliottii
engelmanii
glabra
greggii
halepensis
hartwegii
heldreichii

TUVUVUUUUTUUVDUVUUOUTVUDVTUTUDUUTDT

VVTVUUUDUDUVUVTUTUUDOT

TPPPUIIVVIIIITIDIOIIDIDITD

pinaster
. pinea

xholfordiana (P. ayacahuite x P. wallichiana) P. quadrifolia
koraiensis P. remota
krempfii P. reflexa
lambertiana P. rzedowskii
longaeva P. xschwerinii (P. strobus x P. wallichiana)
maximartinezii P. sibirica
monophylla P. strobiformis
monticola P. strobus
morrisonicola P. stylesii
nelsonii P. veitchii
parviflora P. wallichiana
peuce P. wangii subsp. kwangtungensis
pinceana

pumila

henryi P. ponderosa
herrerae P. pseudostrobus
hwangshanensis P. pungens
jeffreyi P. radiata
kesiya P. resinosa
lawsonii P. rigida
leiophylla P. roxburghii
lumholtzii P. sabiniana
massoniana P. serotina
montezumae P. sylvestris
mugo P. tabuliformis
muricata P. taeda

nigra P. taiwanensis
nigra subsp. laricio P. tecunumanii
nigra subsp. nigra P. teocote
nigra subsp. pallasiana P. thunbergii
occidentalis P. torreyana
oocarpa P. uncinata
palustris P. virginiana
patula P. yunnanensis

P. xdigenea = P.xrhaetica nothosubsp. digenea
P. divaricata= P. banksiana
P. johannis = P. cembroides var. bicolor
P. kochiana = P. sylvestris var. hamata

P. michoacana = P. devoniana

P. pityusa = P. brutia var. pityusa

P. pseudopumillio= P. uncinata subsp. uliginosa
P. rudis = P. hartwegii

P. sylvestriformis = P. densiflora

P. tenuifolia = P. maximinoi

It is questionable if Pinus fenzeliana is in cultivation. A plant under this name is P. wangii subsp. kwangtungensis.
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