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Oceanic island evolution in genus Sedum with specialized oceanic current
dispersal ability
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It is well known that plant species on oceanic islands undergo an habitat
shift from coastal to montane habitats, associated with a loss of the ability of long-distance
dispersal (LDD) of "seeds and fruits". Since the montane species Sedum boninense, endemic to the
Bonin Islands, is sister to the coastal species S. uniflorum from the Ryukyu Archipelago and there
is a coastal population on the Muko-jima Islands, | examined the evolutionary process of this
species group as a model for the oceanic island evolution.

The results showed that the Muko-jima Island pop. was a new species "Sedum mukojimense". In the
past, S. uniflorum reached the Bonin Islands through the dispersal of "bulbs" by ocean currents, and
S. mukojimense is thought to have speciated after secondary contact between S. boninense and S.
uniflorum. Sedum boninense lost its LDD ability in the process of shifting to a montane habitat, and
therefore underwent oceanic island evolution with both generality and uniqueness.

Sedum Crassulaceae



X C—19, F—-19—1,272—19 (@)

1. BB SAIDE &
—E LRI o7 T ENRWVIBERIZET MY T, B REORERMOHIZE -
THIEFENBA LIz b, RIEREIHERE ) O FER Z F o 7ol e O (Lt E~D = v F 7 |
LD E O Z BT DI 5TV D (Carlquist 1974; Takayama et al. 2005) . —J5
T, BAFEH B 1,000 km B TALE T DS, NERE BT, EARNICR RS 217
DRSO R R T RO—FETH D L= 2 A AR (UL =) BEISAIC
AL TS (K1), JeATHRZEN D, (LR T o D L= (I Pk & A O AR = = 2
v (LUBEa I A) CAREEORRICH D Z LAVRIESTER Y (Itoetal. 2018), [ifE
DOILBHIET H DO T/NERFE I EVEE, EENL L~ =y F 7 F LT
EBZONDN, TOTREBRAIZI BB ENTND. £7o, A= 3N FEEHEIZB VTR
DTELWEGRE Th ok o T o0, BIMKRIRT 5L WO FrRRAEREZRL, ZORERY
H/NVEFGEBICB W OB ICEL LZBE TH L B2 60D (K 1), ERFEN D, FES
BIZHET D L= BREVIGE L (TR DIBEEEAEA L, IOICEEOEMIZETT LD
ENR G oTe. ZOL=2 OWFEMORE BIL, WEENG Lt~ E =y F2 7 N EREET 2
ETrnwEFLLRDEEZLNS.

2. HFEEDHEK

AHFFETIE, RFERICOWTORY ) LA — L OiER
AT B Z OFESLIEFE 2 #EE L, @R M#EAiEE o
FRBIOZOELEZ =y F 7 M- TREL T
DONEIDERGET D Z LI LY, AFEFOMTHE)
EOXINERGERICT- S0 AE X, WEED G 1Lk
NEZTFUT R ERTTEOD, WBIEEELLT e AD
FRAEZAT 9 .

3. MEDFE

OB L

RBFNEEL L OEEBIIESEL=F 13 EFICONT )

MK, 6, B, M ORER L OB o g 21T - 72, S ‘

\ INERES

OREIENT Q‘ﬁ;& .
S]] =8

ag A fERIZONT, ¥ A —4 A (GridION ;| o H#5E \

OV HiSeqX) %17V, KT 7 hF ) LAME LT, a2 2

1M 1R, =2 383 EIKRICONT, ¥/ a0 K2, FFEF 7Y v 7Hi

—/4 A (HiSeqX) ATV, WELEZ NI 7 M7 Ac~w v B 7L, —HELM (SNPs)
ERM L. Sl o—F VAT =ML ERMEEST ) AOWELITo72. 7 7 L
SNPs 35 X OEERER 27 DB OWT, ENENELREM OHEE Z1T 572

O H BT

RIEGHEGPE L = 13 421 49 fBIK, B EFIEE L= 7 4 48 fEK, == 2 11 £ 93 fEKIC
ST ([X2), MIG-seq (Suyama & Matsuki 2015)% AW CEZES Z/ER LI KT 7 7 A
~y B LUTSNPs L, XA XY T2 T aAToTC.



OFEZE R O DY KR I EBR

REBHNESHE L = OffiZ (HUT) n=40, B B EHE L= O3 L OGHIF (M E) n=29,n=25,
T ADFE n=100 2 N LHFEAKIZ 2 5 HiED, R (EFE) B LU0 OFREEH A G
L.

OFtZE R X O Brmig S8

REGFNESHE L = Ofi %k, B EF L = Ok K OGELE, =2 = A OFHEE O W kG % &5
4% (HITACHI, TM-1000) ZHWTHIZ L. SbicF v FukizavHavflbh ) v agef
& o TYtt L72 b O & RS CRIZ LTz,

OFEER EE D EKROHEE

RBINGFEL = O3k (HUT) n=26, BEIIBEL=VZ A bI 2O KOG (1)
n=24n=17, AIAAS R TV O n=4812O\TC, EffEELIOWEERZFHHIL
ZONHEKRBEHEE LT,

4. WrEEE

O FHELaVw~ R TIORRH
BEIIEGFEL =1L, REBIIHEL = L
T5HE, ERHMEDIEN LV RETKEW, (E
ENLVEW, R EERAENREDRT
RIRDHZEPHALE (K3). UbEoZ &nb,
PR L=V HA NI RA L ENTELEEYGE
DREY %, FERHTH 2 E BHEICIRA, 4

(hav~w~wrxr 74, %4 [Sedum M3 A A:/vv/z/ﬁﬁ@ﬁiﬂB R 5
BREL= A FEA (BHE) ROL=a Y~

mukojimense Takuro Ito] &4 L7= (Ito et al. ,\7/7‘/747L (&) OIFBERES. 10 4B o
2020). BESIBHOELRY 725 haY~~ ¥o3 e 40 W ST

VT (PR oY) OFEFEE, BB

LERMO B2 & LR BIE AN R A R
SHETCWEZERTEERER L7, & fg 4

BERIKY /L
@ L=vFA bIABBROKRRLBEHLBREDCRHA “W“WF‘J”P
RAFIRHT B OSE MR AREEHEE OFER, L3V~ Dk "
B ) MI L= ATENESEETH 5T, Ak R o /¢ 17505 SNPs ]
WERART ) M, 2T A EWESIEZA LTz (K
4). T, IEEBERSIE IS0 D 2 2 A 0N R R
STELL Ch= 0 & TR A Lok, A= D—JF

/
B
FIMERE UASHELT & 2 BE RIS X - R LT _

oV NECLTEAREYEETRETA LD THD. Tb
B, WEEOLaT=E, R Tha A5l

k=3

i&‘l\ﬁz@'&:ymk:y%:‘/7 ]\%%aféﬁj:ilépé@ [ 679 SNP:SI]:I;:({ 4 B81%
TR, 3T AL O RIS H SR L TRtz 4 A EGEEAE S ) AR O S ) A
HEFE L QU B ATREMES RIB S 7. SNPs (ZH3 < L ARMH, B ~A X

I T AR I KB 2 SNPs
W2 HD < SERIE B HEEHE E RS R



® FEIEIZ K DB BE ST DR R s )

ROWRN D, 7 R AERA BPOFETE o e
BREEY B BT o s LRk SN, £ 2T, =2 F Pl
RERHEBR LTV L 25, KRICOGEREC .
EoTHATS NG Lo e KEC AT
AR AT o 7o AT BB R o |
HEAS o TNz, o T AR CIl A A Cilfe pIg
Bl WA R R L. 2 D TAS VROM . L
R ORI T DB IO TIAIELE g, A P
BREITHT-AER, a I A0 2 H AL LIChbT TR L B

S TR 90% BRI EHET, EFLTWAHZ En otz (KS5). —HT, A= OfEKk
Wb 3 P~ OfEZE R OGEFIXERBIAE L IZIZ L A WA, FE L. LER-T, LAad~
X, AT AN G OWEREUN I K o THRERFIE 2> & /NS GE B IS REEBE YL, A=
& TR IR PR A R 2 U7 nTREME SR < ARIR S U7z, VBRI T, B TSPREEMERICOE T
R T2 b ORL AN TWD, FIEFIC X DM B IEATE 23 72 <, EERIZEED
boHRERERoT., SHIZEORBHBAMENIDN L= BLPLa Y~ TlEX2 2T 5l
- THEALTRY, ZhbERESELO—fITHLEBZHND.

@ WEHEBEHICHE S SR DK

REL=U RO L3V~ OfkZ, JHIHF CTHRREBATRE 23 KTz D)% B BRME 2 W 2%
RBESRBIOEKEOEREIZL > TRIEL-. ETHMBEIC L 2BILOME, a3 A0 L H X

INSTR T T RV B LPERE LRV DIZRL, AaVvBINA= ORI RE TV
Tk REICEREL, LAav~OEANTTFaTAOHEL LaVvBIOL= O
DRI T T R RS T D 2 e Rbhrolz (K 6). BARELZIRLTY, 77 ko
EHEEIRC CHEKEREFH L, 2 I XTEREOKSEFIFHL THDHOICIL, AaV~vEBX
A= O OKG G REITHA KL, a3V~ OFEFIXE O EE R LT (K7).
L7eRoT, Aal~BIRA=VOBEIIHEORZIWT V72 KREICER L, WKFIEE
NZFER LT ARRIEDS @ 2 & DRI S Tz,

LAz ATYY AOTY¥ X
it iU i b it b
n=24 n=24 n=17 n=48

6. A= HREOBEES L UHEONE 7. A= RREOBEES L OREEO G KR
g (fB) CMNICEENRS I Y
Ep LT ook ()



51 TR -

Carlquist, S. (1974). Island biology, 660 pp. Columbia University Press, New York, NY and London, 581,
5279.

Ito, T., Yu, C. C., & Kokubugata, G. (2018). Reconsiderations of distribution and taxonomic status of
infraspecific taxa in Sedum japonicum (Crassulaceae) based on morphological and molecular data.
Bulletin of the National Museum of Nature and Science. Series B, Botany, 44(2), 73-83.

Ito, T., Goto, M., Nakano, H., & Kokubugata, G. (2020). A new species of succulent plants from the Muko-
jima group of the Bonin Islands, Japan: Sedum mukojimense (Crassulaceae). Phytotaxa, 450(2), 188-
198.

Suyama, Y., & Matsuki, Y. (2015). MIG-seq: an effective PCR-based method for genome-wide single-
nucleotide polymorphism genotyping using the next-generation sequencing platform. Scientific reports,
5(1), 1-12.

Takayama, K., OHI - TOMA, T. E. T. S. U. O., Kudoh, H., & Kato, H. (2005). Origin and diversification
of Hibiscus glaber, species endemic to the oceanic Bonin Islands, revealed by chloroplast DNA

polymorphism. Molecular Ecology, 14(4), 1059-1071.



ITO TAKURO GOTO MASAFUMI  NAKANO HIDETO KOKUBUGATA GORO 450

A new species of succulent plants from the Muko-jima group of the Bonin Islands, Japan: Sedum 2020

mukojimense (Crassulaceae)

Phytotaxa 188 198
DOl

10.11646/phytotaxa.450.2.4

Yamada Takayuki Kokubugata Goro Fujii Shinji Chen Chien- Fan Asakawa Akira Ito Takuro -

Maki Masayuki

Refugia during the last glacial period and the origin of the disjunct distribution of an 2021

insular plant

Journal of Biogeography -
DOl

10.1111/jbi .14090

Ito Takuro Yu Chih-Chieh Yokota Masatsugu Kokubugata Goro 148

Sedum formosanum subsp. miyakojimense (Crassulaceae), a new subspecies from Miyako-jima Island 2020

of the Ryukyu Islands, Japan

PhytoKeys 51 70
DOl

10.3897/phytokeys.148.48957

Murakami Shoki Ito Takuro Asakawa Akira Fujii Shinji Maki Masayuki 26

Development of microsatellite markers for Meliosma arnottiana (Sabiaceae) disjunctively 2021

distributed in the Japanese archipelago

Journal of Forest Research 455 458

DOl
10.1080/13416979.2021.1941561




Iwata Hiroyuki Ito Takuro Kokubugata Goro Takayama Koji

The complete chloroplast genome of a coastal plant, Euphorbia jolkinii (Euphorbiaceae)

2022

Mitochondrial DNA Part B

569 570

DOl
10.1080/23802359.2022 . 2055502

67

2020

19

2020

21

2022




21

2022




