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Pop B M Ne Ho He F
FEW Ak TRk Mean | 118 5.000 | 2.460 | 0.408 | 0.547 [ 0.239
SE 0 0.486 | 0.247 | 0.035 [ 0.048 | 0.050
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Fst_3  =0.5876
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|d Fst6 =0.6847
EET
1 Aoba north offspring 5 Maizuru-offspring 8 W Kyoto-east
2 Aoba offspring 6 W Aoba north 9 W Kyoto-west
3 Aoba ridge offspring 7W Aoba ridge 10Kyoto
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Principal Components Analysis for Patrinia triloba var. takeuchiana
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RNTIZ L > T T AZ—ZLIZEHRIC I o T ENT-EHEEZRCEEGEZHRET S X1
ITEMIZHBL Lz, 72205 T IIHASCAIEIER COMAATTRICH LWETFE25< 572
DIIFETELRTRCAZEY AELERVWEIICRET AL IICEHEETLE, L THbny
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8) FFTAUY I T (BEEKY)
LT ofER, B8R3N OBHRENLRFOMEICL D,
BRI A b ORERISOME A, 22564 K TR R 20M8 {2256 40 K T3 BF A PR A

BR2AMEAR 2 B o T LI U TSSRIEAT 24T o 7R (R (1)-6) | HHSMRELHH O BRI LR
PEICRE RZBBITRON T AL LV OBBHEHRELZRFFL TV Z ERHLNITR T,

x()-6 FFTAUVY I ITHIMEEERIZ T 2 BZERME

[ ~—I1—4 N Na Ne AR Ho He Fis
FRA KA B PRATE 1 180 5455 1584 2902 0322 0366 0.067
AR T PRAE 1 20 2636 1583 2636 0418 0.340 -0.201
P A AR AR 11 24 3.000 1749 2882 0352 0.39% 0.102

N, AT I RN AEIR R Na, —SEAGFIEHT-0D DI TUNEG Ne, AREHTUAEL AR, TULVEREEE ; Ho, ~T 4 B I,
He, ~7 2426 B WIRHIE, Fis, IT234R %

B TEEHT-0 O T VA (V) IZEERSDI OO0, ZTRIEV > I BOEEE S
JietAohd, YT ABITKTFELRWT UL SREEZ R THEIEE T VL (Ve) 7Y
NERRE(AR)ICIFERNTRERZITA LN D> 7 (NVe=1.58~1.75, A R=2.88~2.90),
TAARE (Frs) 1377 ADOEEEBRRMNEALTNEZLERL, v T ADEHAIE~T i
AENBE THDL L2 LOTH, FFITA UV I T TORBEIEINAN—T 4 — - UL =T
BN ISNTVDEANT O HESE CEE L TWABA0ERT) b A EICHENL TW T, ITHag
BEASFR EATON T W WZ & IRIB X Tz,

L LY 27 5 Y TRBICIR 288, RITFRICE » OREBAARIC L 2 BIEHZEEOK TIX
BOLNT, EHICEMY A ZARN/NE WV EERREOMEN NS RN AL &N
Hohican<Tnwd, 77 VB AEMTIIITBREIC L 2 &K ITERFHERIC L - THE
BREnTnsZ &, MEHTIEAT o #EAMOE WEEOEISE N G < BEA I L T/EX
Fo TWDABEENRIB SN, TTFTATF 7 TICEBVTHRBERELRFEROMTFNKE 7
BIEIZR > TWADZENLRBOBEENDEE TWAHAREMENRDH 5,

Tl o7 TV OB ELBRLERE, FF A9V TOBBHEEEITE LBV
EBRHLMNI 0Tz, TOHBELT, FFIA IS I TETZEOR MRy 7 2EBRL TV
LZHAREMENH DL ZENDHITOND, B XA VY7 T ORI EHPBEFERE L L TOEM KIS
WA TRl E R 3 T AIRERBICE S BAEMOWR LM A X0z k> Tz
Sleb D, TLTHREKSE L TRESNTZEHRZ Y TRRESNTWNWZZLICEDHDTH
%,
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S 51T, STRUCTUREFEHT O R TH (X (1)-43) ZH £ T EHET THl x D2 LIS THSMr 2 &
hf“t%l?'ﬂ EHBE B CIEEOEVTIALA T, b Zo0ESMEEERHIT—o D
RERMTHL ZEBWLNIRoTz, —F, ENARTEOHEFEARIIH LN 27 T X
S— (FEREVENE D) 26 AR E L L Th D BAMraER & Tl E OB
WELOI ENbhole, TORRNLRBRE T TIEEL L TORIRENRMEE Z2 F ok
WHREE FIZBW TR S T L E o gtk R S iz,
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THE T2 IO 0 IR O FEANTOI TE N, £ < OMIENBETHET D &
I RERIZ IR > TWTo, KRFFEDRER D DBAERITHIE L TO R0 % ITHRERE Fickn
THIGH TH DS DO AAEMOREEIC L > TRIAICHER SN TW T REMEN S W 2 & &R
LTWb, —H THEMMEZFSEEIESERL I ENTELLEVRD,
UEDRERNS, ABOBENIERL TIEARTEEOBISHREEICEE S22 & A
ﬁ%lﬁb)%@f*ﬁ@ﬁé%%ﬁb‘ ANLEMET L Z LT & - THIEMMEE 2 k&K ICE T T
& BETORERICLE LEREZRFOBALORT 2T 25 2 L BSRORETEB ORI
_jté“<ﬁf’@w“é<‘:%bﬂéo

FFTA '74;“97@52%1% L OMEFFFIICIE, Bb o8 lstho AR & F @3t E N0
THHT=OIL, MEBRORELESEZOBEIIOWVWTHLEIMEEH T -, EAk27T42H 25
ﬁﬁaé&kﬁi)z}xk@fﬁﬂﬁ%%;ﬁ IBWT, BEESRENL34 . RERENG 14, #
HAKTENSIS, KFEFEE AL 0694 (9 B2 X TEO R RBFEF N G) RS L TH
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HE MR ETo, LT, TREMESEREZHER - BET L2 &N RAICHR T &R
BMTHD) Zeamofie LTRALTIHE, FR2TEEICB W T, WAL RA T 5
MR ERB OB O N LERB 23173 5 & & I KA OfE 1K O DNAFEAT H 2 4 O BHE ik %
TEL TIHWE,

4) VavuryRhbrFR

TE AR CTHEERE R AN TWA Y s v e Uk b F X AT, BETAIHFTO A A &
AR T TR THAE 2oz LCELNZLOTH D, FEILHAEDEES
DR M FFAFREWSAETHY | REKITBOMRERER L L TR SN TWD, RIFETIX
Z AT Z T an R AN BTS2 AP AT CTH AR S 4L TV £ O BASHIZERME &3~ 7=,

SR SCRE MR TR B AREE IS bl LT (Ohkietal., R¥EE) . 3HEME BIC~AT R ELE
MME L (Ho=0.4K1) TR E N E W (B8 TIXF=0.3) A H 5, ZHITHEF %24 LB
DEEBN L L 2polc 2 EHEOHBANRBE X b D, SHRICEESROIIE., &4 OB AL
SRETZEBMP LTV 7 LT, FilhhFEEEZaLr7variimzablEBINDIEEZLN
D,

BEARICB T AT arvr Uk b XA, ARAY OO AHE & B E KENE o 2 a6
TORNO ZEHATIZ T, M X OEMATERIN TS (TR () -441cB8i0 2 %M TAY O
fitE) & TESES OMND ) o EETHENIHEZBSORREEHE O ITIXE A L0 Rk
B, MRFEMBIRHTH 72, KFFETITIEM E LTERAY TV 7 EITV, ZEEVEE
Hra L, Z0fR, BEMNZHEMEDNREIZHE L (Hp=0.618) . 7V ¥ b £ o7 (Na=5.8) ,
ZHIEBEEOMIEEMPIREL TS Z LICRK L TWAAREE S & 208, FE R K

(F=0.136) Z LIIH-WEMMNEK D L -> TWDH I EE2RBLTEY, b OHKEMDOBERLENS
FRIEDRE Do 2 E b BERELTEZX D D,

£ (-1 Vavuuk b bx 2N REEHOBARH) LA O

N Na Ne I Ho He uHe F
HAFF L EDEZEILE | Mean 28.200 4.600 2.614 0.877 0.281 0.411 0.419 0.273
SE 2.596 1.568 0.936 0.377 0.158 0.167 0.171 0.182

REBEFLHEPEEIIE [ Mean 13.600 3.400 2.153 0.840 0.372 0.467 0.485 0.241

SE 1.030 0.812 0.320 0.230 0.164 0.119 0.124 0.229

HAMFIEDEEAE | Mean 12.600 3.600 2.039 0.835 0.379 0.461 0.481 0.315
SE 0.748 0.510 0.281 0.165 0.111 0.091 0.096 0.184

BEAE Mean 36.000 5.800 3.335 1.242 0.525 0.618 0.627 0.136

SE 1.342 1.463 0.821 0.255 0.067 0.092 0.093 0.035

EHIRST S E CHEWNICER IR TWAEEE RNy 7 ¥ — RICTHER I LTV A iR
MOEF TN T ERIToRDN, HREMP AR LEOR N Dbk o Tz, A SCAEY) R O #
KOBEENIZoZD LTV D, ZNLOBEHMELERAETHIETHEKERETDHZ LN
TZ 7,
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B (1)-44 Yawnrawhk bk bhX2OBEEERT N—F ¥ — b
KM X3, FFAEOIFEM : (L, B, 8 Thonrhiz,

5) FE BT FHA

ARFEILZEN LN LR O TR BT & F A KBTI I Fr D &3 6 EFICAEET T 5, K42 ORETNIZ
BIFAIEMIZEEL TS, 2 b BAEDOK, &8O BRMIT 2T, 2EMLE L HE
WAT EEAE LRV RGREE R L, BRSEEEEERZREEZMERFLTWD Z ERNb)n

> 77,
()-8 FXHrTHA AAEROBLBISLERNME O
Pop N Na Ne I Ho He uHe F

Higashiura_1 Mean 11.200 6.300 3.895 1.468 0.647 0.696 0.729 0.068
SE 0.389 0.761 0.457 0.141 0.070 0.046 0.049 0.087
Higashiura_2 Mean 19.400 7.600 4.652 1.622 0.690 0.720 0.739 0.041
SE 0.427 0.702 0.673 0.154 0.059 0.055 0.056 0.037
Higashiura_3 Mean 4.900 4.400 3.463 1.319 0.740 0.694 0.774 -0.077
SE 0.100 0.306 0.267 0.076 0.067 0.025 0.029 0.103
Akubi_1 Mean 5.800 5.200 4.207 1.407 0.707 0.691 0.756 -0.018
SE 0.133 0.742 0.753 0.161 0.071 0.050 0.054 0.061
Akubi_2 Mean 4.400 4.300 3.102 1.228 0.713 0.645 0.733 -0.130
SE 0.306 0.448 0.350 0.104 0.042 0.034 0.037 0.084
Akubi_3 Mean 9.900 5.500 4.098 1.477 0.767 0.724 0.763 -0.061
SE 0.100 0.500 0.440 0.112 0.062 0.035 0.037 0.074
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5l & f5¢ & . STRUCTUREMEHT CH B ARG 2 i~ 7z, HUHAT & BT OB TR &E 2 ZITR S
nignoie, £EBEET VL BHEE LR NS T,

B, MO B AELEMN D HIEH L : 200K OB 2/ b B AL & R0k %
AL, REOEAMEEEMAERT 2 2 &3 ki,
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(3) 4AYEREHRI AT LAORTT

AR ERIZIB W TR, BAMER TH L5 EHN LRI THE ST L7~ I7 .
AL D, WTHBEL UL OS LA —THRIBEESNTWVWEAS AI XA, BRXE
FERRKEFEE A M EERAKRTEICTREINTWETFFITA U FIZOo0TIET —#
N—=2T7 7B ZAMDQR= — FFED T )L ZFHIRIT DT T2, BRI o FHHT & BT /A LT o F
BT HA, HEHOFTHREAFTICONT S, &TOHEAEFEK & BAMEEFEERIZQRa —
Rft&E DT~ zA Lz,

FBAMOHITIZ, BB ECREFEROZEFEM EOTZDICFHF R LRI WTH, T
NWEAA L THERPH LMD LI LT,

HEMEOR TO5yiE - Z NS THREF I R (AR, ) — RO E A0 SRR R

W E AR EE) 1 TP E — B IR R ST B ) . TR — B (L S22 B UiE I
CRFAEE — IR B A o Bl ) . DR — & RS B ) CTHEML T, 7 — 2 = A
DFLFRLQRT— P& T VO D7,

1) 7~3I7%k¢bE

HERF AR CHER EN TV A MR OV TIZATHF AU 7 R3S, QR — Ko
EOTRXNVEMETLHENRTE L, FLEHLATEHIE TG EORT—FODIF 5, QR
I—RNIZE o TV v 7 ENDTF—ER_R—2ADR—T DR ETo7-, B 7 TF—~ (3) DY
FLOFHELEVOMER, HLAHOLGICITEBEEHRIZFE L 2O T, ALQRa— FE2MHE5ET 5
Fillgole, T—FX—RZZ, ~A4 70V T7 T4 MENICEL DB, REEEE & RE
JEEZANNERTH D,

JEB R 0B VA 35 K S O F AT SL AR /N AR - BB B, TR O KL ITER L 72 MR
2EMORMEMEIZE . QR — FIHAME T XL i 2i) 7,
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2) FAFLVULAT

T LT 2 R U7 R & i i BT NS AERR U 72 MR 2 4R R o 2 ER I DWW T, QR= — Kfif
DIMET NV EBFETHNTE T2, B L < BAMREERIT D - 7 AR A o ff# 412> T 42 TAR
a—REfL, 7—FX—R M2 TWD, T—HFX—=R 2L, v~ 7% T 74 MEHTIZX
LR, BEBIE B A A NGBS TH D,

3) FEILTHA

ZRNRFHHT & T A LT O T o2 ToORAK E . BAEMMN G UBEL T 2 7254 Mr 2
ROEEEIZONT, QRa— RAMET V0 X 7 a2%iE Lz, T—FX—RZF, v~/ 1
BT T A MENTIC K 2R TR, REFEE & MRERE (BAOMRREROBEEDO L) % AT
Thd, BUE, SHICZFIHOBAMREEKEZERFP THY . WMET A4 XN E /N D =D
DNAX A &2 7 & T _NAAHFIE T > TRV, S%ICIERICED D FETH D,

4) PavuvuyrRhFFR

TR CAE Y TIE A T 2 . @ RN BCIPRE  R . d K OV 23 S 3 S A R T
FTHIE X THETCOHON TV ORW 2O TREZ LI 2 FEREH L, BHEFICLRERAH
ENTAHZ LD, F0Y, Yavavul b PFRZELTUIFESX—RADTRY 7T
HARHERELTIRY T ETD, T—SFR=2ALANTDTETH 5,

5) FFITAUV I T

FRRKTFELER AV b Wi EAT & AR (ZE~T UV TV) FRIEEFOETORIMEE
EHAOEEICIENT, QR2— FIAMNETZ SV 2 KA L, T —F_X—R2iF, ~A7
BV T TA MENICEDEEB TR EANERLTH D, FEELNL, REEEE L R REIC SV
TIEAHO DI, kiR oiz,

6) ZDHMDEIF

FFTAUVY I ITDOLIIT, BAEMBEDAKEORBESMIZFEEL TBY . B#Mi~DLH
AR DOEIZOEEL LTOREBESLERAVFEICENTYH, 2EEOHNT EEHROT
— =21l EEEOBLEHEATICH I L THEHWEZ LIZIEERENRE Y, 2720, BENH
FEICH MK EZ T2 EMZFF> T ThH, HAEYEBES THIGLTH DX RWIRIEIZH D |
o L AREMIE O M ORENC, HAFEOBIMRETER Z E T 5RARHDHZ & bbb
7o

Rl CITERHO =y 72— AV OFifE, HYFFRA L —RIERE LD LN TE DM
mE%, ANMETHIHEN 2D a2 —F—DoDb oL, HYESCHIEEKE TOER Y X7
LADEODOEENFRIIHT b, ZNICEsTEXaU T —ORIENRBE S, XV
MRERET — A RXR—RCEDDLENTEL LI RoTe, FLEEHEHOANETE TH D
2, ZHE TiPhoneXRiPadlz LA HIZE O TV, V=T 77 0 FEELTT —X DA
TMEENTEZ LR, IVIEENZ—F—IZXHIETEDL Lo T,
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EIERER AT LA L VERICHE LD DOICHRET 57200, FEREIZQRT— FE& L7z
TwIT b EEEL, SMESTEEEYE SV BEHE K, SRR EARRRER XY
A Lo, BERZEWE, FREEL EEERE O PRI HEEFRE L THER
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DEAMZBE L, 2285 AR, Mo R TF LB DO RN REHE D H 5 F BRI
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5. AFRICELVEONHRE
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MR TCTHBEINTZT —F X=X, QRa— Lt RA~v— 732 OB REZFRH L
RE B 23 2 FiEIL, BOMR A TICH i aimy - AR ORI (AR
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FAHOREBEREHEYHENLIAENS,
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B CIRET MR EERCHABIREMOEK TIESCT — 2 EHFEEZIEHT I LK
ST ATENHY T HRBEREMK 2 L 0 HEM2 KX N TEET L B/,

< COP10 ZHE1X —7%7 v MERIKHIEC : (20204 F T, BEA O KPR o ek ts L Ok 23
Bhik S v, EHRICAD LTV A REICK T 2R 2R OMRESLENZERIND ) ICHERT D
ZEMTE A,

6. EERIEFBIEEE DRI
Fricitili o ~& FHIT 20,

7. BFEBRDOFERIRI

(1) BEBX

<mX (E#HEdY) >

1) T. WAKABAYASHI, H. OH, M. KAWAGISHI, K. HARADA, S. SATO, H. IKEDA and H. SETOGUCHI
J. Plant Res, 127, 651-660 (2014).
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[Abstract]
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There are 1080 vascular plants in danger of extinction due to destruction of their
habitat and over collection by human which listed on the 4th Red List of the Ministry
of the Environment. Some plants are protected under the law and conserved in-situ,
however if sudden environmental changes in the habitat, severe damages by herbivores
or hybridization with alien species were the causes of endanger, ex-situ conservation
in fully equipped facilities is the effective alternative and will be more needed in the
future. However even in ex-situ conservation, plants are always facing a risk of loss
due to circumstances such as changes of personnel in such facilities or changes of
policies of the organization. Moreover, the bottleneck effects could reduce the genetic
diversity of the ex-situ collection which leads to fertility problems during repeated
generation changes.

In this research, as a countermeasure to the situation described above, we constructed
a system that comprehensive database of ex-situ conservation stocks at the individual
level, which includes information of their origin and genetic information, can be
shared between botanical gardens and academia through the networking via internet.
We engaged on the ex-situ conservations of seven species, Patrinia triloba var.
takeuchiana, Pieris amamioshimensis, Rumex nepalensis subsp. andreaeanus, Primula
reinii var. rhodotricha, Asarum titaense, Tricyrtis macrantha and Veronicastrum
noguchii and demonstrated the database system to show its usefulness for the long
term maintenance of plants. Especially for the former two species, we were able to
achieve their reintroductions to the natural habitats considering genetic background of
individual plants.
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Regarding Patrinia triloba, in cooperation with local municipalities and the Board of
Education, local residents and school children were involved in the conservation
project. Through the activities, we were able to raise awareness not only of
understanding of the Patrinia but also of nature around us, and we were able to
achieve a shift from university-led conservation activities to locally led sustainable
conservation activities.
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