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An instance of quantum speciation seen in Saussurea nipponica (Compositae)
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(Department of Biology, Chonnam University, Kwangju 500-757, Korea)

Abstract

This study was designed to interpret the speciation process of Saussurea nipponica Miquel
ssp. yoshinagae (Kitamura) Kitamura and ssp. hokurokuensis Kitamura. Among seven

subspecies of S. nipponica, which is ecologically and geographically diversified polymorphic
species, ssp. yoshinagae and ssp. hokurokuensis are distributed in serpentine region and heavily
snowy coastal region respectively, and have peculiar morphological characters which can not
be found in other five subspecies. On account of their characteristic appearance, they are still
closely related to other five subspecies genetically. Above discordance between morphological
and genetic differentiation is interpreted as a result of ‘‘quantum speciation’. Ssp. yoshinagae
and ssp. hokurokuensis were isolated from other populations of S. nipponica, and rapidly
got high morphological differentiation within short period of time while adapting to peculiar
environment such as serpentine or heavily snowy coastal region. Moreover, ssp. hokurokuensis
is similar in some appearances to S. sugimurai Honda which also grows in heavily snowy
region adjacently to ssp. hokurokuensis. The morphological similarity between apparently
different two taxa, S. nipponica ssp. hokurokuensis and S. sugimurai, is considered to be
the result of ‘‘convergent adaptation’’ to similar habitat.

A B
A= % (Genus Saussurea) & Hub7, 53 ofrlope] A=Al de] Y&y Qe 3

133



2 Kor. J. Plant Tax. Vol. 20, No. 2

(Compositae) 2] 4] E24] <F 380% (Lipschitz, 1979) o] <lc}, Fubxewt 305 (o], 1980)°]
Ba oHe gled 2% F (A, 24413, 83, HERY, 9¥4 5 A gL
o ey, A RE7 @A gl FEH AFvAoR A EFTold
Saussurea nipponica Miquel> U 2] Honshu, Shikoku, Kyushuell A ¥4 A%z 9des o
E 71%% (endemic species) 2.2 | A M (5m) o M FE] ARl AAR-(1,900m) 7HA] ol
T Aol st A Eolth, dE 7ol AFHY 7-8CAHE o] 2w A7) (Ulm™
Z17F By 10,0008 A 7R o= 2 EE7F Bep A& ol o, XFL B3] A FA e
Qolx L BEZ A= A2A, Aoz Az v Ao FH A (Kitamura,
1950b ; Im, 1988),

1983 %-¥ 1988 71X el 9 EAAEYH AFAH(Im, 1988), S. nipponicat
Al og AHu® TolF o2 o]F o]zl ©}dF (polymorphic species) 22 <l 4] = gl o} (Fig.
of TolEEL HeEl®, fAHoR H35o] el wHEHAEH, v FTH U H
Ao 72 ZAY EF3 AAges 27H Aold HE /A2 AU, 2 FAME 539
nipponica ssp. yoshinagae$t ssp. hokurokuensis®] ¥ ol&& ¥-ye7t E531A F 3=
glof A dFatel] watrE HELR R W BFFECY, 714 2Ee #HY £3
oA AYEHA dgkSe] w e, EATY EHE S unipponica®] F olFelA Ho
el el A4 3o AolHE FE3 FANA AdHsiedd s,

rrr 2 o4 ;

Mz o Uy

S. nipponica® F 2442 (Fig. 1) A population sampling (population® 207 # o] 4) el
o ol Mg o2ZHE Fo FHANN AHEEHAW FAS I3 25859 g
& FAbsted, o] E populationzte] HFeld F3E FA 9ot (Im, 1987, 1989), F3H #
#E FA87) g8, 7 populationdl M MAZF AEES TLT #HAs ] Aujstd A7)
dEe MEE A&, PGl PGM, TPI, LAP, SkDH, ACN2] 68 4% Fol #od3l+= 10
A2z e fAHAE FA e populationZte] #AHAH A (D)E A4t e (Im, in
prep.). & X (involucre) ¢} % E 4 (involucral bracts) ol 2.oF, F3}e] wjd e 5o o 53
of whal Zalslelrt, S. mipponica ssp. yoshinagae®t ssp. hokurokuensisol A Holy e}
H3lel S $3F wasty, ¥ SHA Hol: A2 ohE AFNE F ofF Ay E
A 2ely FEE e ste] A8,

Z1 ¥ o

1) S. nipponica ssp. yoshinagae (Kitamura) Kitamura (Plate B)

o] BBFTL Kitamura(1934)el & S. yoshinagaezts ©lE22 2 EFHA+EH, Ohwi
(1953, 1965a, b) 9} Lipschitz(1979) & S. unipponicaste= ME Y F2o.2 HFslx U, B3
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AA L Sgussurea 5& HAAAT L@ Lipschitz(1979)+ €438 4-& 713 S. yoshinagae
& Subsect. Saussurea(Sect. Saussurea)ol, AZY A& 713 S nipponica® Subsect.
Cordifoline (Sect. Saussurea)d) A A PL2A, F 2E57S Fd3] g o2 4y
o}, z#v Kitamura(1950b) 7} A& dF glel ol EFTE S mpponicasl oFF(S.
nipponica ssp. yoshinagae (Kitamura) Kitamura, comb. nud.) &2 rank® WHol=3 HFg
o), Hara(1952), Kitamura et al.(1957)-& o] M7 ¥ Kitamura® HAa&lel m2 3 glt},
Ssp. yoshinagae+ Shikoku® AtEgA]dejut B E3lE {E4E (relic species) 24 Al
Ho] AR st 3 A4, Y A, G LEdts B wing, o 99
o] Ay 20 ®, AA Wl FAEe Be HrA EE T3 59 Eo|3 gyoer S
nipponica®l etolEF 53 H4A FEEh(Im, 1989), 22y Eiciyed AT f4d3 H39
ZALA ),  ssp. yoshinagest X elH 22 AAHI AMFUES ssp. nipponica(Plate A), ssp.
shikokianastel F3 2 Aele 2o dA 48 A (D=0.09) 22 Jepdd(Fig. 2), 154
9 7% 29 populationZt(intraspecies) ] #H3A A D)+ 0.17¢)8 2= Crawford
(1983) 2] Aol o=, ssp. yoshinagaer °F3 F9 level2 7129 B31& o] F2& 23
o FA=} ol = ssp. yoshinagae®l population®] S. nipponica®l ©+E& population
2 He Aeg ¥, avA g A7te] AAEA] @kEE v o, v FHA
Al gy M3AdR S unipponicasl ebolFE (ssp. nipponica, ssp. shikokiana)ol £ 3 <l
qloj Al #eld PR E3z Qled wld (Im, 1987), ssp. yoshinagaewtel WEHE 22 o}
oA HEE Exg o3& 71AA € olfE AEdAdEE S48 HSsEs AN
H#453 Fo 2] HL3}E o) F dFo2 FAHH AEL AN ssp. yoshinagae ©1 = <l
Ag =gy BFL WLslE A BE (Heteropappus leptocladus Matsumura, Gymnaster
savatieri ssp. pygmaeus Kitamura $5)°] &3z sl 47k Rusa ok (Kitamura,
1950b),
Saussureasr 2] H7Fo AAAN F83F ¥AF 2 YAHAAE 2 P FEHY
£ uwl@s] X9 ssp. yoshinagaet- ssp. nipponica?t vi-% FAEE & 5 Sl (Fig. 3), °l
FTL2 S nipponicad) VYA Kitamura(1950b) o A&, T2 4y 44, A=H
Aot o2 FA AFARE A B oo, defdt #EAY e FARLZE 2y
Fr e 23T F o FL& Bz A,

I R

2) S. nipponica ssp. kokurokuensis Kitamura (Plate C)

o] A EB-& Kitamura(1935) e <& S muramatsui2A HE HAed, 2F Kitamura
(1950a) = S. muramatsui = 2 5o o5& S nipponica®l °VF (ssp. hokurokuensis <t
ssp. muramatsui) & 27 WY AT}, S nipponica ssp. hokurokuensiso] W AW &
Ohwi (1953, 1956a, b) Lipschitz(1979), Im(1989) 5ol <3 =AAHxm Yob, 22t
Lipschitz(1979) ¢+ Im(1989)& ssp. muramatsui-& Tohoku AWel S sugimurai Honda
(Plate D)2 <1483 slch,
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Fig. 2. Phenogram showing genetic distance of 30 populations based on Nei’s genetic distance. Sym-
bols correspond to those in Fig. 1.
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S. mipponica ssp. hokurokuensisi= F3 o Hi Hokuriku A4 siaba] o (wieksl ¥
AMEE QA AR 7RG EXEE AER, Y 29, £719 el UEEe wing, Im
7t de 2%, oge £33 71A &34 59 HAY ¢ #L Shikoku®t Kyushul 1,000
m olAbe] AR A} B2 ssp. shikokianart ssp. higomontana$t Arsich, v 3}A
9o F3Ee] wiA wid® A, BuMEe AVJl 2x, FE P FTEH IAEE Hol
B M, Yo "ol AY g A Fo2 off ofFozie s THER Ut(m,
1989), o)A Z& ¥ el Rt x EF3}3 ssp. hokurokuensis®t Kantoz el ssp.
savatieri, Yakushima$] ssp. yakushimensis¢tel 32 Al (D=0.09) = FH EFT &F
o W&z glth(Fig. 2). °l& S. nipponica®l ¥¥ populatione]l Hokuriku #utell #e%l
F Fo] W #gt Ao A st F45F JeH F3E U2y Ao B,

S. nipponica® HE olEFEANHNE B & ¥ ssp. hokurokuensis®l WE¥ AN EAE
& AAez QA UE S sugimurai (S.nipponica ssp. muramatsui Kitamura® E )
ol 4% el AER, Kitamura(1935) 7} ssp. hokurokuensisE S. muramatsui® & N2
AZPAR o]f% o7 ek, AW o) EY FHA EHMAEE KW, ssp. hokuro-
kuensis®} S, sugimurait R% %7} (interspecies) ol Rolv HEe & FAH (D=
0.195) % YepE=dl (Fig. 2), °l¥ S sugimurai® WF 22 333 Lipschitz(1979) ¢ Im
(1989) o A& & A A&}, Ssugimurai®l 454 Tohoku A= Hokuriku #'#3 §7
AR §59 o2 S sugimurai®t ssp. hokurokuensisl Al BAAN = 2F HeH f
AFE olE ME oE EETY 4T #A 283 AA2A 9 784 (convergence)
22 AR,

)5 = BEgFe 2% U FxW YL ssp. hokurikuensis?} ssp. nipponicast w37}
A2 2 NE gAs g gAg AAEd vi#, S sugimuraie] HEFH W AHole
ackA o232 ebch(Fig. 3), S. nipponica ssp. yoshinagae® 7Sl x Hglxe]l, FE 9
2x 9o EAL OB 9% o) s FA 27 Wsrt AL B A YA, ¥
FE7te 22A($RA) GFL 2o ¥ g3t v A2E FHEY

QAR ZFE UlmH~) ol¥F, ofdtdi(<F 60,000-42,0000 ), §-2+(42,000-25,000
A), obghdl (25,000-10,000:d %), zalx 201(10,0000d4 °oj¥F)2e] WEE Aded, ol
AR A BupAe AEEL wAA, AHFEGAW, GAAN 5o E5T #H Y HA
5 21 o} (Shinbori and Shibasaki, 1982). S. nipponicacl UAXE o] A, HefA A
gl@Abo] RoJz&H|, ssp. yoshinagae$t ssp. hokurokuensisx= S. nipponica®l & popula-
tionE28E wad HZ (IR 7157 e o] s HAE =8) A=,
B3 A F453 iz 38 o), FEI} AYFY ofF 2 EHRTLE F
A gt S nipponica ssp. yoshinagaeﬂ ssp. hokurokuensis® %3 HAAH F5E Ul
o= e YelA 239 dx, A, YR E53 # (AHEGAWH, AFAA,
A=Y, gEAd ) Ae® populationEel zZ-7e] #7e A gshe AAe elA =@
Al 7rel) F45F YA EFE o] F & ke w3 F ¥ 3} (quantum speciation; Tateoka,
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1983 F2)e] F& M72 Az, S nipponica®l TotF e AAH FE el FHA =

g =il A R A3 oFe] 2 ZAelck(Im, in prep.).
2 )
ssp. yoshinagae$} ssp.

X513 S nipponica®l ToVEF,
hokurokuensis®] 183 4¢ e, +47 FH A sfMsledch, Ssp. yoshinagaes -
H3tE olA o] F

Aej oz cjefalA
Aol ssp. hokurokuensis= Fol @ Mol zhz HAsG¢ EHTLE pE o}
= 4%
%

A e} A,

Zo M B 9 gle Bold oy wekAgd o, o6 A48

z B85 glth, o] o] ¥ ofFo] S mipponica®l vHE populationEZHE Al o],

78 Aol A 353 e FgE ol F wlgdH F 3} (quantum speciation) ¢ AR

Zx ", wE ssp. hokurokuensisv= AN L E3LE S sugimuraiet B e FAHE
S¥FTel A B4add 42 YA wAE

ol ME vE ¥

Zhsz,
2] & 4 (convergence) 2. 2 A zt =] ¢},

Ho
o

=
[=>)
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Explanation of plate

A, Saussurea nipponica Miq. ssp. nipponica (Sacaguchi 31, TD)

B, Saussurea nipponica Miq. ssp. yoshinagae (Kitam.) Kitam. (Im 2393, TI)
C, Saussurea nippoinca Miq. ssp. hokurokuensis Kitam. (Im 5115, TI)

D, Saussurea sugimurai Honda (Sugimura, holotype TI)
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