7/ LBIAHEREEL L “BADZELL”
—METR 2D -1y IIHERE > 71—

B

REBRFARFRAME - REFHRRORODRE. TERFAFZRE=FHRROELE—BEDS & H
DETHEBHRS V-7, BA (BEEMA) CBEOEASOMTH 1100 knb BN THH T 5% DB
Yoo onehsr Y POERYT /LD EITOWE LTz, TR, BAOU 70 hry Yy Y LREB
EEINTWEBEOY YA, RFRAEZ2ELCNREZHH, 260 HEICHIz > THBOELLZZXIT R
METHDZENALMNICHY £ LT, COBREOMEICEET 2EEEILZ. AART [Favtrehs
YUl ELTHEBERESNE L, BRAO U IO AT Y Y YEFa e AT Y YRR RNER
DETH, BEORRBLEDRLBEFLILTVET, TNICOVWTIE, EHOERREICAREBAHEEST
A4 ICEIG L7 FE R, INeE(L (B ADZELE L) HMREZDOTIEBRLWAEEILNE T,

I, BROYZReAT Y Y PIEERNICIELS DT T HAEHT YV DEBEINTELELEN. &
M7/ LOWICE > T, 2 ZBHMOBLEHRZFNRIBR THY ., ThENAETENICIRRES N/ IIETH
DIENHERINE Lz, TNICEY, INETIBELEINTELEATSY Y P OMFMIE, EBRICIE3E
DMITENSMD I EHNPELSMITHY LT,

EYDOEENLZERMEIL, ZOBHIRBICEL L CEKTE2RT Y vLakRkLET, AFRICEY, F3
Ve hTrYyYPETZIYALATYY Y OEGNEKREITED TEL, ROV Y CEOFTHLRED
LARWCHBZEDDDY EFLT, TN 2O Y Y Vid, BEEEEAZNZ N 500 @EEFREE D4 <
EWEROERAN BRI N2 HHBRRICEHY £, 5%, o 2BORBBIEENEZREL TV d

lE BREIN-EBHOREZBL T, EHRMEECHZHREDCKHRE - BIEZND Z ENLEENE T,

AR EIL, 2024 £ 11 B 30 B2, WO EFOEERREME [Taxon] (A > 4 v BFshE L,

<HRDEA Y b >

o itk BEMAICHHTIAEIAYYY (V5¥AATrYYY) EELERLEBON TV, BEOD
BMABICEZR DY YYD 11BA, BREROBEBRERAR I IV—THT>77 / LDIICE > TRADFE
THBZEPALNIICHY, MG [Favwrehsryyd] LHFTHFBRES: LT,

o MERLHICAWVWLEEZHEAE, EX TEANAVELZFOATLIAUTWVWE A, EWEERENIESRS
Enn, MEADEL] TEENNBELLI-EEZ b,

o USYObATYYYEFavEYEASYYIIFAREEBETENZ N 500 FEEKE LA LA
EREEETH Y. BLHZHRELBO TEVWT Eh 5, REINLEGRHORLEOBEERARENT,



de
1. 58

BARICHHT 20 65 BOBEY VY ORNT, BLIORVWEEBDIEEZERDNEL2DN AT YYD (F£ !
Rhododendron keiskeiMiq.) T4 (K 1A. D), t A4V v id. BE#AH,» S AMICHITTHEL (2).
EOWL4xHEBEWNETEY £9, 1930 FEH, ATy VIILUEZ 00, AWEERAN B, EOEAAAA
B 2YYIHHEREEATOSEGE CTHEREIN, 1932 FICL AT Y Y POEE - 77 hTrY Yy (%
% : Rhododendron keiskeivar. hypoglaucum Suto & T.Suzuki) & LT@ZFHasnEz L7 (M1B, E), D
BYaRH Lm0k, Y45, WBEAFOFETH--EABETEXRLALTFTERFOFE - HRFRE (2D
BYHEFHE) TLliz, ABERLHBARORHZLS L, ZALPBRECHENICEBT CEYREZIT-o>TL
T2EBIC, 2P REHTYYPERRELZVOEEDbDNE T, 0%, VIV AEAT Y Y VIEEEMAD
Alolighrod BOHINE LA, BEFKIL5 0 0@FEREE L4 BORFEICE>T [BERELE
EHEY ] ICIBESNDIZEDE L WENTY, S, ZoL5ICHIAREDZLPLYBHEL, FiEEL LT
LHETHTHBELLOABLRABICRBIRSEONE 00 H Y £7,

1. $Eﬁm’C$l/7/A/\7Fﬁ®ﬁ%€é: Lt3$§*ﬁ@///t%@i’§fxtﬁo AT HERERNICEKRoNSE
ATYYYBIAREOTZYOEATYYY (HARERBT CHEHRE). C: BAHEFERADEAETHREX
NEFREOF a7 e WYY DAY Y PHEFTTDILM, E: V70T Y Y INEBET S
Fry—FDEE FIHEOFa v ATV YIHEBTIEAE,

EZAN. 2015 FTH-oT, INETHEMAICEBOEYILEEONTWLTZ20EhT VY IH,
PEHEEMAOEBABTREIN LV X ABEOMEENFEEKXLA-OTT (KM1C, M2), BADEX.
A 5135 1100 kmbBBIE L 7-BETORR TH > 72720, %E%wvivutb7vv>®“ﬁﬁiia$®
R RELZENIEE LT, L L, BETR 2L (7590 hsrY Yy | o4ABEREISEICELE
KMT\ﬁ@tL%t:@éﬂ%ﬁﬁﬁbt(ElﬂoW@®?V—FPEWE®E@C%<E$®73>D



EHTYYVIOEBREE IZAOMNICELR - TWE L, $7-. BRRZHB LB XBEHINTWEELZHE
HIHrE, BEED [V70eATrYy Y Y] IZiE, BROTZHEHT Y Y PICIER o g WERBARFE
ZHOZENBEONE L, 25 LEERLY, BETCR O - [vZ¥neAryy Y| EBRDTZY
AehTYYIIRED LD BRENMNBRERICHLDN, Z L TINLDEYOSEF EOMEMTIZZS LD
NEWVWIRICDONT, BRIV DETHE EEXoNF LT,

WSSO AS YYD

EnsrYYS
250km  /

B2 ehsrvyvyrewsoRehryyy (BEEOKRMBECH-1TFavLry IR ATV Y I%EE
©) OHEHNH,

2. ARFE - R

RARTIE, INETLEVWERTEAT Y Y PICEEHONTELY Y Y OESKM L HDBEX ERICERT 2
7o, BREBEOHAREL L ZMET V-7 (BARA RERE - FEKRFE - AMNKFE - BIRKF - =
ERZFHEBYE - KERQIZKXFHEEBYE - FRELEYE. BEA : g9EKRE - ERKXE - BLXF)
ZE@\BL. BAROEATY Y Y BROTZYOeASY Y Y ZLCEED [7720ehry YY) Ot
AL ZNEL T EFT / L9 ZTWE LT, AOER. BARAOV 720 AT Y Y P EBETHER X
nizlozynehryy 2] ik, Sh o260 AELEIICHADI NI, BEHICHITEENI-ETH S Z L1
MY FELT (M3), $¥72. Zo2@OY YV I3EMNLGRESERY . BED (V7 Aahrv Y] ik
HERowvZaehrvyyoi)s BEEBVWEZERAER AT Y YDICIHEWETH- T, AT Y Y PICHL
7B D LR EMETE( Lz LHEEINE Lf:o HAD 7 Z aehTr Yy Y EBETRODD -7 17
ZYREATYYY] E BWICBIEEE BIZIE 2R EOERICBROENBET D & L o D)
ZHOoTWETA, INE 2 20BN EHZE VWS HBORIBICES L7-Z & IC& Y B4 Oithish TUNGEL
MRELZEPRATIHBELAEEZONET, LoD T, ARICEVT, BEEORIZEHEFELHADY
ZYAENTVYVOREEFMRICHR L ZA BEEOEIIAADYZREATYYY LY B
DIEFIZDLIEDHEA L | BEOBIMEEBICEWTHLEENR DAY L7, 2O LT 7/ LDITETEREL
BTHOoDNICAST-EBEORHMICESE, BEEOKRERHEZHFE - Favttrehr vy (5!
Rhododendron tyaihyonii S.Sakag., H.J.Choi & S.C.Kim) &#&& L £ L7,



Ehs VY
(N = 486,879)

FauE ENFYYY
(N =23,497)

[ ] , VIO ATIYY
‘ (N = 23,153)

300 200 100 0
FR (GER)

E3. 3 EREDOY Y OELNBERER LR, REEOROHIEIL. SEOERNEEGFHE (N) 2%
LTV, mmatEFRZRT

SICAMER TIE, BARERNICAL 9T T2 HT YYD EHBREDTZYREATY Y DT / L&D
TWE L7, ZDHER. ACILRATHY E->THHT2HETH->TH, MEDOETIIEBNZANEE T
WAEWZ EAERINE L, SNICEY, 77290 ehTY Y I ehT Y Yy L I3ETEN ISR Sz
MUBTHDZENMAIN, RRDEBE WS DEF LORVWEZEEL, MuEE L THLLWEE (F£
Rhododendron kantoense S.Sakag. & Y.Watan.) #5 2 £ L 7=,

AR TIE, HEOMREICLIZEBRHEFMARICEIY, CNETLIBEEZONTEIEAT VY INER
S 3EDOMIEN KD LMD THLNICHY £ L1z, BRLEEETIEZ  OMEREICL > TEDHAE
PITHNTEY, TOLSICHEIULDTEZ D2 Y Y P OMELOHEAREIND L IZEDNTHWETATL
7h. AMROREBIZZDOFEAEBET HDTL, 2020 ERICADZETTFa vy e Wy Y Y Y0FERLE
T RIER OB S T2 BBITWC DD H Y 4, — 2 Faver e ATy VP onhhMEABICR O,
BT H2EEHE DW= DIC, ZOFEVIBEONCEIEFTCHEZE LT, Z2B0HEAIZ, HA
D773 ehT VY IEFREMODRONDIHIETH 170 nEFOEMB L 12 2R E R (HEWIEAR)
NEREADORON/ARERERICLAREINTEL T, TNHAPHEOLERAEEZIT) D A TOEREL 4> T,
PIEEHIBAT 2 E£TIC 10 FUEDI D -7 &TT, =Z=2HDERE LT, AR TEALALL ) EBEL
T/ LRHMNIZ 10 FIFETERLI-ZENHY £, aFE. £YD DNA EFE BT T 2 RMARIRICHE

L. RERDDITAEICHENTERGERERzBEHICFEOoND LS LAY E L, AARTEAT YYD
FEOEEHNERDVBEONICAY ., FIELEHOERDF LA -7-BFRICIE. 5 L7 DNA DRI OESH K
TCEBMLTWET,

3. BRMR. SEROFE

ARARICE ST OFICTZIPAEAT YYD EFavEreAry Y P HIEE LTROONT-Z & T,
mED D, BEM. ECNZHRE. REEMLAG L, BeRe L TOW O OERBRE EHEICIEZ 5ND &
DIV E LT, TNICEY, 2BOFEDSYYVICETZREBBRORBELICELN S ZEABFENET, O
S1ED T AMRTIT o727 / LDTORER, BRI BRSNS BADYZ 0 ATy Y YV EBEDF a7
EYEATYVYIE RETHD AT VY PDR /6 DBEEHNSHEELIMMRFLTOEWI EHHLHIC



BoTWET, INiE, INEFTICHEDHHZHROY YL OBEGCHNEZHREOFTERHEVLNILTYT, —
RIS, EYBEOBLEMNZEREIT. BARBICHEIG L TELT 2 RT Yoy LERLTWET, 5% @
BIRINZ 2OV YD EREL TV IZHITIE, HRanizEEE Lo VREL., EAEBEETNZKRE
OHEFF - BIEZR 2 Z ENEENE T,

4. FR7AY Y FIoLT
AR, BAZMHRRS - BHFEZEWR S GRESES 24H00055) [A4780HMERROT M BRE
OB DXEEBIEFTINE LE,

<HIREDOAAV >

EYILERZBR THHT 52N %<, DEDDETIREINEHDOERY DNA ZHANS 721 TliE
DEFRERIBDAEELDHY FT, INZEITH7-DICIE. BRI I2ECHBOFTEIBEREZ ML LG,
BHTBENEETYT, AAERTIE. BREBEOMEEH. BRUE. 7/ LD, BIFEREORE. @&
XHEODITRTCORT Yy 7 THEHLEW, REHOFa v e hT Y YDA ASX 5 ENTEEL
7=

FaverehTr Yy PnFLIZIE [tyaihyonii] EWIEAESENTULETH, TNIFBEEDFZOR & S
n3& 58 (Chungtyaihyon) K (1882-1971) ICHMMATWE T, BEIL. BAFARRICHEEE ICKE
SNTWEHRHRZERCERFAME O DHAARRE L XM ETFH, EVERZINET 5 & TRO &2 X1E
LE L7, T0%, THEKRIBHEEOEYEEZZ O [707 - 2L 7+ @EEYEE] 2HRL, £<
DPEEEBOMEY (VF 7/ FCFavtrFLoryavv) #8#HLELE, BRIV F 7/ FREOER
FERICE2bDEINETH, BORBHDOKICIE, dEEFL L THRHROALITILNRIN, BROZITED
BNEYATLI, AMEICHITEF a7 EhT VY P0HETIE, BEFEEDEYHEFORBLICH
AANEEHITERLI-BERRICHEL T, SBOBEOEYARICE T 2BNERIERET DI L2 HFL
TEERICE L E L, (BREFX)

<HXEA PN EFEE>
X4 ~JL P Unraveling enigmatic disjunctions: Population genetic analysis points to independent origins of
rare rhododendrons in the Rhododendron keiskei complex (Ericaceae) (k& \W\7-FRBED 7 % 2 =
AN EHEGEFHERNIRT AT VY PEEE (VY IR ICBENEHLY Y Y DM
&)
% & : Shota Sakaguchi, Hee-Joo Choi, Watanabe Yoichi, Daiki Takahashi, Shun K. Hirota, Masayuki
Maki, Shoki Murakami, Taichi Harada, Nobuo Kobayashi, Yuji Kurashige, Jun-Ho Song, Hyeok-
Jae Choi, Seung-Chul Kim
8 # & Taxon DOl : 10.1002/tax.13288




Genome Analysis Uncovers ‘Convergent Evolution’
-Newly Discovered Azalea on a Remote Island Found to Be a Distinct

Species-

<Summary>

An international research team led by Assistant Professor Shota Sakaguchi from Kyoto
University's Graduate School of Human and Environmental Studies conducted a population genomic
analysis of the rare plant Rhododendron keiskei var. hypoglaucum, which is distributed between Japan
(Kanto region) and an uninhabited island in South Korea, over 1,100 km apart. The study revealed that
the population on the uninhabited Korean island, previously thought to be the same species as the
Japanese population, actually has a distinct evolutionary origin. This unique population has undergone
independent evolution for approximately 2.6 million years and was identified as a new species named
Rhododendron tyaihyonii. Although R. keiskei var. hypoglaucum in Japan and R. tyaihyonii share similar
morphological traits, such as leaf shape, they have different origins. This resemblance is hypothesized to
be a result of convergent evolution, where both species independently adapted to the harsh, rocky
environments of Japan and the Korean Peninsula.

Furthermore, R. keiskei var. hypoglaucum in Japan has traditionally been classified as a variety
of the widespread R. keiskei var. keiskei. However, population genomic analysis confirmed that there is
no genetic exchange between the two varieties, indicating that they are reproductively isolated and should
be recognized as separate species. Thus, what was previously considered a single species actually
consists of three distinct species.

Genetic diversity within a species reflects its potential to adapt and evolve in response to
environmental changes. This study revealed that both R. tyaihyonii and R. keiskei var. hypoglaucum have
extremely low genetic diversity, among the lowest recorded in rhododendrons worldwide. With fewer than
500 individuals of each species remaining, they face a high risk of extinction in the near future. To conserve
these critically endangered species, it is crucial to protect their remaining habitats and work towards

maintaining and restoring their population numbers and genetic diversity.

The findings of this study were published online in the international botanical journal Taxon on December
1, 2024.



