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SUMMARY : Genetic resources, which are plants, animals and microorganism and their derived parts including DNA

extracts, are widely used as essential elements for academic research. The Nagoya Protocol on Access to Genetic

Resources and the Fair and Equitable Sharing of Benefits Arising from their Utilization to the Convention on Biological

Diversity is an international agreement which aims to share the benefits arising from the utilization of genetic resources

in a fair and equitable way. In this article, the history and the current status about the CBD and Nagoya Protocol, the

experience of Royal Botanic Gardens, Kew and the access to genetic resources in Thailand, are described.

Key words : Convention on Biological Diversity, genetic resources, Nagoya Protocol, Royal Botanic Gardens, Kew
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Status and situations for ABS of botanical gardens in
Southeast Asian countries
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Tsukuba Botanical Garden, National Museum of Nature and Science
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SUMMARY : In November 2015, the Fifth Southeast Asia Botanic Gardens Network Meeting was held in the Eka Karya
Bali Botanic Gardens in Indonesia. The main topics of the Meeting were to exchange the information on the current status
of botanical gardens in each country of this region and on how each institution has been aware of, and presentations and

discussions were made. In this paper, I report about the Meeting, including a summary of those presentations and

discussions.

Key words : ABS, biodiversity, Southeast Asia
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Practice for Access and Benefit Sharing in Myanmar

I IRIIES
Kazumi FUJIKAWA

FE R ST Y A [
The Kochi Prefectural Makino Botanical Garden
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SUMMARY : The “Inventory and Research Program of the Useful Plants of Myanmar” project, under the Memorandum of
Understanding (MOU) between the Forest Department (FD), the Ministry of Natural Resources and Environmental
Conservation, Myanmar and the Kochi Prefectural Makino Botanical Garden (MBK), Japan, has started in 2000. In this
paper, the practice for the Access and Benefit Sharing (ABS) in Myanmar is presented.

Key words : ABS, CBD, JICA grass-roots program, Memorandum of Understanding, Myanmar
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About Nagoya Protocol (ABS Protocol)
under the Convention on Biological Diversity (CBD)

=N
Takashi INAGAKI

W EERY Y

Gifu Pharmaceutical University

B BEEEOFH A &4 C 2SO A THE 24 Bl > (Access to genetic resources and Benefit Sharing; ABS) (2B
T BHARN BN — L EERT 27201213, BERM A HEE 2 BE L 2RES 08B ETH 572, L L, FIHE L RIEE R
TR X, fERARA I ENTE AL 57, ZD%, 2010910 HIZEF IR 4 E =TT CRfE X M 72COP10RA HIZ,
HEZEICKD EIZREOISOEE KO ORI & 4EF R8O A L2 D 2l iCB 3 2 A diE#ES] &5
R EE L, RIS N7, BB RSP T1993FIT TR U TR 17EM & 0 D BViE A OS2 R CORIRTH - 72,

¥ —7— K 1 ABS. COP10. #Ei#EH

SUMMARY : The protocol which prescribed a concrete step was necessary to secure a basic rule about the ABS (Access
to genetic resources and Benefit Sharing). However, the discussions had continued between users and providers, and
agreements had not been settled. At the last day of the Tenth Meeting of the Conference of the Parties (COP10) to the
CBD held in Nagoya-City, Aichi Prefecture in October, 2010, “the Nagoya Protocol on Access to Genetic Resources and the
Fair and Equitable Sharing of Benefits Arising from their Utilization to the Convention on Biological Diversity” finally
agreed and adopted based on the draft of the chairperson. This new adoption took 17 years of negotiations since the CBD

was entered into force in 1993.

Key words : ABS, COP10, Nagoya Protocol

[FUsIC

AEORAEITONTE, FERTSA DML & B EA L%
A AHGHHANEERH Xz, L L, IHFHIERER
BRERAET 2 72DIERTD & S I EROAL R TS
DOTEL, HER LIRS - AR 53N TOEM AR
2T ENRETHBEEND [EMERIEORAE] L HE L
HHEBEHEINTE 2, 2 MR TBRICOD M S hk
ORI EEROFHE v Re R FHZMER 2 Z & ¢ HEH &
nTx/z,

ZDHEZIDBE, 1992FT5V0L - VATV :4 0T
Fil ffE SN Z-ERBREE R 25k QERD- 3 v 1) 120,
EMERRIEGRY (BAT [50] &9 ,) OFAD GG S,
AN 1993 4F-5 HIZZRMAHMiRE L. 201542 HBI/ET
13196 A - Hulk (EU &2 &, KITARMRS) 2MEE L
T3 (FHNE19934F12 HIZHRD) .

ZOFEMNZBNTIRE S LUTD 3 DO H &K 5 2
L%,
O hRIEO R4
QAL RRIEOREPEER DRt AT REZA
OBIREIFOM 2 544 2 FREDOAIE T P2 hid oy (ABS
JL—JL)
* ABS : Access and Benefit-Sharing

ABS )L—LDHZE DS EBR SNISEH
FRIOHMD3F/BHOHETHZ [EZEIROF A, 5
EFBRREONIE - Wi Falidor] AR Sns Z-nre L
Tid. 1950404 H). ~ & A 2 L CRERRIRRED R
e UMW S N Q2= F=F Y Y Vinca rosea
L. (X1) 1255 H U TR A 48 Q7R EIOBLER S
ZOWFHEFET, 1961 Al ZBHFER i AEH

T501-1196 e 2 I I B i K2 P 1-25-4
Daigaku-nishi 1-25-4, Gifu 501-1196
ina-takashi@gifu-pu.ac.jp



H A hit g 1 2 s

E1 Z=—F=F I Vinca rosea.

X2 €275 XFvinblastineDiEE.

DHBEY (EvTF2F ¥y HThad FiREY)
([X12) 24 U, 2 h a3 o/ N R IR iAResE A B L
EAAAFRS A1 - Z LRI TH B,

BRI, ZOHEFI L. NGORIAR S [ 2o/
FH PR ReE 4 fi 76 L 7R EID SR S A 4k D—ER %
BB RO FEER IR R 8T L s - 72 Z LIRET
H5| LT, EHEEEGHE (UNEP) OBUFHZEE SO
BT - 15D 5722 LA 0 . ERERERR 0
TABSIL—LOFEIZOWTRET DRI S iz, B,
Z DIRFEROBAFEZ & 0 /NEO IR E OA 713 20 %
15 80%NEREL EHLIZEEDh WA,

£SO ABSIL—IL
FHNBNTUL, GEIEEIFOF A 64§ B FRED A IE -

V75l sy ] ZEUNCHEET 5720, BIZEHEAIST 5

H2IZOWT, PIFOEBOHEL TS,

O&EZ. AFEORREI L CERONERIZGT5 S
DERDON, R IHEOHIFORE SO X ED SR
3 MROBEE AT A EOBIIZE L. ZDEOE
IRIZHES T &,

#5517 (2016)

QOHFOBZ 2T 2581203, MHAIZERET 50T,
2O, ZOFRHIAME>TIheiiit§2 2L,
% MAT : Mutually Agreed Terms

QEZE OISO R E-Z 5N 5720121, Yi%iE(z
BIROTLEET b 20 E 2 DU GE 247 5 it a b
UEA, FEIOFEHICED < M4 EDR &2 B e
52L&,
* PIC : Prior Informed Consent

OHRERIENL, EREIROMZE K UTHFROBRRIE N ZRGSER
FIH 2 OfhOR A 64§ 2 M2 2 Y RB (£ E IHOF
[EC» M E & AL DM HIBL T 57280, Bt
HoRESEZ U, W, kb TECEXE3BeR Eo
HEENS 2L, 7=, ZORME, HAICEET%
(CE TR

LRt 4 ooRlEE BA LT 5729, ABSIZET 2R
=L TDOEBDERE SN (X3),

OFIME (EICeEERSE) &, REE (FOg EE) 2
5 [HFaiOEHRIEOLFE (PIC) | #HUSL. 1#tH
& TMAIZAET 54 (MAT)] &2#ELEZS AT,
BRI A R

@7 DRGEMIRIFHD S 4 C7-FRERMIFUR R A MAT (25D
WTHHEER RSy

OME(ERIF AT L EMZARIEOM ARG T BRI Z 2k

X3 ABSOEZXRIL—JL.

LOLERESOFIRICEDEE

ABSIZEIF AR N — LA TR 57201203
&0 BRI 2518 A BUE U7 B A PRI 2 B3 h 5
Z07=%. FIHE (GeEE) CfHEE Gx RE) ofcaH#
SANERD SNz, LITFOE B0 FEROME-Z0 235D . ik
(EETL 72,



Bulletin of Japan Association of Botanical Gardens

FIAEOEAER)
OEEEFANDT 7 1 28
@FERGE HDBE(ZEIT T 7 £ 2D Sk
@Y FHMOZIN K B HEEH T
(REEOELER)
OFE B ORI 38 - T
@OEERIINA T, IREVORREESY
QMM EEHEE Z 35\ 2 B S IR AT BN
OBEEIRORFEED ABS [ENZEOMEST

ZH9HFERN (19934F) LCLIRE. ABSTEESBRITHW
TREHFRICA TR R hz, UL, bk
O R FHIE & BEBEEI ORI I FRObE2 0 20K & < 23T
L7z, ZD%., FK9%8501% 104EHIZH 725 20024124 7
VA = TR XN S RRME SRR 6 R El 2
i (COP6) 12F\W\C, YHEHMORKINC KSR 77 &
EWTRY - A P74 VRESN 2, L, ZDHA
NI A VEAHH 2% . YEERIC K25 TH S 72
. FREEEIDF RS o5 K M WFOFRESH D . 1
{HE[EDD & AR % & > 7o HOR R Bz,
ZD7=8, HIZABSTERE 2B THREIAED 511,
20064, 7F V-2 ) FITHME SNz COP8IZINT,
[20104F-F TIZ ABSTERAFRET 2 | BOWEL 5 Shiz,
FNEZF. 20084, FA Y - Ry TR Eh=COPIIC
BT [EBEPAOREE | AR S, BHIZ 2009421
[EBEIADTF 2 b ] 28, £7220104F-3 Hidid [
BORE | BehZhRah, ABSTEEIBE KU ABS
RSB TREIED Sz,

L2,

ORRERL S %38 F~N S S 2 20857

OHMIKEL ORI GU IR G ANDIER % 3R 57

QR (Fx v o R4V L) ERET R0

SR i K0 R FHE LR EIORT e AR |
2010 4F- 10 FZBHIELA, d= T CHfE S 7z COP10 FHlfirh
TRk S, ZOF FOIRETIZ COP10 TORAS
fasEhizn, COP10HAMHISRREEMER SN, Th
2T BIZRFROHUSOR S KO O A 6435
RSO AWl MBI 2 iRk e 2 A A
L. B hz (X4, 5). EMESARESA23 1993 25
DUTUIRE, 174ERE S B H O ME R TR R
TEEHRTH 5,

No.51(2016)

X4 COP10 =&#E.

K5 COP10 BEA&==.

EHERESONE
HlEEE RO, SRR TED Hh:
ABSIL— L IF 2532 HECR S BAEEASED Hh 7z (X16)
YRk EE. 2014457 H 14 HE T2 50 A [EA kS
L7=Z 8tk ESOFRNE: (50 #EDOKRER. 90
HRIZFRh) A7z L7272, 2014410 H 12 HiZRshL
7z (AR CIIAAS) . 2D%. 20144F-10 i@
- Ea v vy ChifE Xz COP12 LHfeC, HiliRaE
1 AHHIIE S (COP-MOP1) 2FaffExh, i
ORIRI 2B UL FOséamd X h 7=,
OABS 207 vy 2 ROREHROHA
Qi EHOMFAEEL . RORNBEITOFRRITHLT S
780D I 7 Fige & S OKIRRIA 2 1
GBETIBRFE B TR _EEONC AR S ORI I BE 10D
L& AR S 2 720D
e



H AWy 1] 17 2 5k

X6 HHEREZTOBE.

Sl Cal T EA TOREHAR

BREAICBOTE, AilEie SO RS E HigL .
HAIZS b LWEPRHEED H D FIZDNTHRE 57280,
20129F-9 FNCPESER., “FiiZe 08 RUSNGO F0f k&
PO ENS [HtiRiEEBIRAEINEEO B O ik
Al AREL, BETHERE LT, 20144F3 Hicids &
M &z,

ZOMEF T, dE FU B 2 ENHEOR AR
5 2T HEIR . ANEATORIANDRIRI) 25
. ABSIZBIF 2RI ESOR B EDH 0 Ji. 2
BT R OWTOE 2 )y, TIIENSE % I
TR DOREERRAMMIR B b O RSN LD oh
T35,

EZHWTiE, COP10 TERRENZ=ZHIHEE (R4 —
7y ) 12 [20154EF TIZ ABSIZBES 2 4 R ke 8
EIPEFIEIZHE-T, SIS | LW HERH S L.
EHIZ20124F-9 HICHERIVE Sz [ AR IEEIZENE
2012-2020] (= [ AIBEZABRD S BOMKiAS & 5 FAEINTD
ik HIET L] LENTHBIENS, ZOWEHELS
ZI, BREARCOBGRAT ROBGRE & SO A
. BRI ZENIEEORE A ED TS A, BIRFRTIE
HEREIZE S QOVERWRITH B,

COP10BAf#[E L LT, ABSL—LAEFIHEMST S7-
®IZE . P ENS,

#5517 (2016)



RS

BFEMRH=ESES 15 - 28-32 5 2016

N OBIZEWRZ RSS2 L. ZOHRH L HE

Utilization of foreign genetic resources,
practical examples and their problems

A R
Satoshi NIMURA
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Nimura Genetic Solutions Co., Ltd.
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SUMMARY : Since Nagoya Protocol was in force in 2014, it is said that acquiring foreign genetic resources has been
more difficult than ever. However, there is limited information on utilization of genetic resources available, such as on
users, purposes, methodologies, etc.. One typical purpose is to find novel chemical compound(s), as pharmaceutical
companies are looking for. Another one is utilizing genetic uniqueness such as heat tolerance character for seed companies
to develop new crop variety with it. Most countries tend to refuse outflow of genetic resources from their territories,
partially due to “Resource Nationalism”. But for the sake of food security in the “climate change” era, the joint efforts

amongst governments, academia, and private sectors to establish alternative solutions for the access to foreign genetic

resources are highly needed.

Key words : Convention on Biological Diversity, ITPGRFA, Nagoya Protocol, Resource Nationalism
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MRS 5EAT 50 THIUL, Hi< &d CBD HbH\NE
ABS DENT + —HILFRA ¥ MIBWEDEELTE 5,
WefRd 2 405, & L YR EAITIE T + — LR, v b
D—FLHDREZAS , BIITEO VRN B 555512
& ZOBEOREEL MO T ERETABENZ A%, CBD
R ABS OMRFFTHD MRS, ThETRBIINTXE
7S IR ENIN T 57245 LEDNTWS, &
FITABSIZOWTOMIFEA RS . AUOFEREIZE I TE
BRI ITHE$ B Z EHITETH S,

5 | FSZER

BIRE I & K 2 [EEEIE S (RUTERTHP: https://www.gene.affre.
go0.jp/about-situation.php)

WIHB{ZEIEFIIEAED 72 O AR (RMKEERHP: http://
www.maff.go.jp/j/kanbo/kankyo/seisaku/s_win_abs.html)
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Ecological survey and genetic analysis for the conservation of
the designated endangered plant in Hokkaido,
Lychnis wilfordii (Caryophyllaceae)

A $0F - & LH G2 - WA - B 52083 - il 186 - S g2 - wpoRs >
Saya TAMURA!, Hiroko FUJITA?, Yoko NISHIKAWA?, Takashi SHIMAMURA?,
Hironori INAGAWA?, Junko TAKADA? Koh NAKAMURA?*
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S E AR A WE SR BRI R A2 2 v & —
Division of Environmental Resources, Graduate School of Agriculture, Hokkaido University,
*Botanic Garden, Field Science Center for Northern Biosphere, Hokkaido University,
Institute of Environmental Sciences, Hokkaido Research Organization

B vy o, dUEEIC O GERA EIL SN 2 FOHR T RHCEANRESBE L S h b [HEERD L
Yl OIFETH 5, ZORRNEMEITET 5720, AERE L BB 217> 72, TOME, @M TG TE 2T
Yy 2 IFEMTOEARD A TH D, ANEIEL DY 7 FHERe 7 I MRORIRIZ & 72 2382 EF LTz, 4FHib
O FIFALEME ) IR 7 o T MO FIE T, PIERIEIH 2 VBB TR 720 AR E B A 62 B % & D,
BERCZ IS CRET- B I U O BV AR & h 7z, EURNTORER. ALHHE O ER O MR SRR . R
BLOfR & GG TR R 5722 8 2 5, WEMIZXH L TRETNETH 5,

F—7— KBRS N, AGWaERE fRAEE(E, R

SUMMARY : To facilitate the efficient conservation of the designated endangered plant in Hokkaido, Lychnis wilfordii
(Caryophyllaceae), we conducted ecological survey and genetic analysis. We revealed that there were only 70 individuals
of the species in all the nine populations in Hokkaido. Their habitats were wetlands, often dominated by Alnus japonica or
Quercus dentate, near human habitation. The species had no requirement for special soil chemistry, and populations in
brighter environments had higher flowering rates. Lychnis wilfordii was autogamous, but produced more seeds in open
pollination, suggesting the need for pollinating insects. Genetic analysis indicated that the populations in Hokkaido had
lower genetic diversity and a genotype distinct from those of samples from Nagano; Hokkaido and Nagano populations

should be treated as different conservation units.

Key words : conservation ecology, conservation genetics, endangered species, genetic diversity, wetland

IV ¥tY Y /) Lychnis wilfordii (Regel) Maxim. (3
73 aF} Caryophyllaceae) (&, AtigE (H & - AEHRI) |
AN (G R, L 1089 | lieEShAuss. i G5
&), uv T UREHS) IS mT 5245 THS (U
1999, Lu et al. 2001, HARETHARRERERE L
—7"2010), AFEIE, & 50-80cmIEE T, 7-8 HIZfE
3emEEDEALEDIEEDTS (K15 #F 1990, BEAH
SRBRE R A MR A D REOR S HEESR 2015) o AFEO HA

TOLEF IO FEHRLMETH 208, BHAEHDRFER
B 25 H B CORL s & TlEE B AH LTl (O &
2015), HACIHEGRGIH I (VU) (BREiE EABRES
WA DRER AHEESE 2015)  WRIEI OV e A
(EN) {Z8@E 3% (National Institute of Biological
Resources 2014) .
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(Cr). HAACIREERDVI LY (A). RE TG

T060-0003 At FLIE T e IX L3548 T H
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IBYE (EN) @ ahnsg  (bimassd i 2001,
AR EAMAERR A SR BB L — 7 2010, REFIE B
BREBESAIRGERR 2014), &k, il LTEFHHh T
S ELIBUC T, AROEARA B O R 2%
<. BREARHTH S,

deiE ik, [AEiREE MO L REOMR AT 55
Bl ckBHEEADEAREY 24FED 1 DIZ T Xy Y
PEEINTED, ZOHEFNERESVDEL ShThd,
AL B B ATOMR RIS 5 et ze e L ¢, dLilg
AR ITFUSREBRE R e v 2 — (DU, 8RR
IZ&-T, AAMICET 20 LR FIEX R EDEE
WiRE=2) v rapfrbh Ty, BFERZ10 7 Fros
RN TS GBI 2016), WEFECHILHEENTIZ4
sy ITOEAERIAHI LTI D (IVbk 2003, ERHT 2016)
RO fESR TN T,

Aifge i, dLmEIcB Y5 ey ) ORI iR
RUATE T 57280 A9 ERIOMAREL ARG (R, 1358,
) OFEEL. . o KOOI iz D0
T2 Z 2 HIE L7z, ARSI % Z & T
fESORE AL, A ERBOREAIERET5Z L TH
A3y O) A BT O, AR IR MR A A B BRO BRI
S EMETT 22 ETE D, SRR OM NIRRT %5
2K BIAARBFOMERR - B R AR A SRR T 5 L TATR

F1 deBEOBEHICEITRIER/T (2016
$8H6H).

Fig. 1 Lychnis wilfordii (Regel) Maxim. in a habitat
in Hokkaido (Aug. 6, 2016).
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TH 0. LENFEOBRF LM & BRI ZARIED
HERH IR, U 7z F AR R A & AR RIS MR DG Fil & 375§
BILNTEDEEZS,

MRINRUTTE
1. EEFEBERE

TRy OSBRI L > CILEREH & -
JERHE 5T 10 7 FriERR SN Cd, ZDH B 1 4 JiTid,
2014 F-F TARMEOA BEVHMER SN TA, RFIFTRN]D
PIONTED., AHEMEET I LA TEar o7z, Bt
P CHERRCE 729 o ITDE N (TRFED7-6 HAEHOFEH
3RE, AAEMAEALLTIETS) IZBWWT, 2015456
H26 9 HIZERE O EZ T 72, Tty oldsE
oA L, BRI T R L 2hh S OB O 2
#3728 (Kozhevnikov et al. 2015). Hh - EARAZ
Tl |, PR 20em OFEFALANA S TS TR —
O THBEHTL, ERBETRE L, 612, #ET
MERECE 7R L BRI (2016) 2% FLEkL T2 &K HEM
DOETAFOR EER A L, k., BEMTIIZAAE
DDA EEREDAE T MMOEREFIII Th %A 572,

2. HEAEFRE

FAE FANT 2015F9H3H, 4HO2HIZAT 572, &
EAHICWT, Tovvy ) OEE IS A5 X510k
RSP TR ELT4 ¥ [T, SmBEIZ2m X
2m OFIFHCHBIEZ GCEk U A X ARk L 7z, &7z,
I ety 2 oMaD FIAEBT L TOhE0nENS IWE (v
FARYZRMBARE) #ilgrLl,

3. TSR

ok Yyt EEIZET S HE R ENS 72
®. pH, &5, (Y V. ) v aEFRIILz, X512,
AFEHLYEE N TR S M- SIS ULAVE R L QW E
2, PR FIBERIT L QOB 72000 5 RGES 57280,
IVl y o0 FEREE, HiE - iR CERIL 72
AN RSN BIEAF R (AL 2 3k 515 1968,
1982) ZiW Tl b Atk Lz, LYV ) v
13201549 H 25 H. 28 HiZtT>7z, HEREH PR (AORE)
ZHDERE, 100cc HIEITH Y 7I—TlHIAIZOZ 2%
VIO 72, AEHROBIEE< 20, Tt
v o FREOE MY, T<HMOTEARREL 7, F
Bl o7z TIUE, —30C THERAF L. T2 A FTO
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50C T M & 7=, FRICEIH R E 2mm D550
122, ARMREHD B 72 8 O & JRHZEAR e L7z, &7z,
T3 TND— R IR A FAVT 105°C T 24 Iz A
L7ztk, &KHE (= (FGniEE — 2R aER) /g
) 23R L7z, BRI 722380 pH. 83K (1 HEE %)
wIkEE) v (mg/ el +.1002). V) w4 (meq/ 2R+
100g) 1=2WC, HEEEREITEMELRZRZ (2003) (2
HONTHIE L7z, pHOMITEL, §2k5t: K=1:25D
HRIE %5 K IR AT T 572, BROUEIC
IECN =& =1, WA YORIEICIZT VA 275, &
V) 7 AORTENZSASHIEG A A iy Ny FREE AT &4
JEFZEORFCHE L7282, BKRICEED 242 1.100g H7=D D
fldzFtR L7z,

4. FRERE

Iy y ) oOA RO ERROR A RS %7
¥, BE - KEINCH725 20154E9 H3 H, 4H. 25H.
28 HIDERFHREEZHE L. MR EE 2RI L
Teo BHRA T Y E XV ) OEFIC TR 5720,
SROZMD A L FfE2OEIS GERDF (2016)
DE=L) YK BH FEREFIEER S HH) OB
RAEMRET Lz, HEIER T REEL Y~ (UIZ-
PAR-LR. UIZINtt) ZHo, 2 OEELDEESF FTo
T AN RIRON e 7R EE A 1372 (10 d720 11n]
Wiz, BHS 550 . e U A Ot
CAEFHRARISAE L, By R S (=n/
AT AR L7 (R0 - A 1999, %% - B A
2001)

5. LEHNTRER

Iy 9IZBi 5 MO MAFINSE Z L2 HIE
LU, SSHNTIEERA 2015477 A s RoBITEE T2 6. F91
r AT > 720 AGEE R AL BRI 7 4 —L FRPE2 v
s—fEplE (LT, ACKHEE) i, AR RiMR A
AL TCWAILBEFET Y Xy /Yy (20134ED 12 T
FCTHIR L 72 H kb 5 O A b S 14 FRELL TR L
7-{EA) D—EBTH B T5MRAFER Tz, BIEARRRARE
DOHIROVE &5 Sy 2 #H Lz, ThE 1HRICD X
1RO FZDOIEF R, WOLERTROREAT,
TEFEROBEN TR T LT 6844 L, 2RO
RRAMN U TR BAERE Lz, e LT, GhifERR
DB BRI TIALEEOHE |- 22109 456 &[RRI F2 % 1]
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WU THi 7 BafE Lz, &k, RELRITSER B
WORLEIZ K DR T BUSE2 B B TREMEZ B TE L . HEUE
FPOTEfEE 1. i L7=edTa e 2, DURRBRZ3, 4 &
JIEG =75 A DU ALk L 72,

6. MEE - HEEOREREOTE

ALKRKEIECREE L COB Hm RO v vy ) o %
Filo, BEERA (20154F-& 20164E00 7 H A5 8 Hiv))
1 H LEPFETHIS, S, HESOMROM 285 L7,
AT #h BHHEE TOBEREDIE% 54 7L L
Y'Yty b EOTIEA RS LTS, HESOMRAT 4 8
2277,

7. EMECERT

ALiEEDOA I LRI T, (ARG A CHERS L 74
O ENZTNETRERELL ., ) A7 L THZIR S H T,
F72, JERKEPIETRES U d H s s 0L By MR
2RO B, 11EER 5 RIRRCEEA L 72, AT, Jb
KHEPIENZ 1987 AT S RIFIEDOL vy
SffRE . HAIC K DR ST REF IR 2 1011
A5 AR L 72,

f73EN 5 CTABY: (Doyle & Doyle 1987) 12k D4
DNA Zfliti L7z, >/ D@ Lychnis KUNT#E~ VT~
J& Silene DEEFD~A 704554 +v—J1— (Galeuchet
et al. 2002, Godé et al. 2014, Miiller et al. 2015) 725,
SAVEIATBOEEIZZNWZ e Q0MEmi2) . B LA
FIHAITH D Z &y RO A XA (R
FRERRD R UL S W SN BEE TN &, BEDS
HIEDE 55 v — N —&EATAL ) —= V7L, 2055
PCR¥SIEARAFTH 724~ —H— (Cuculib. SILO3.
SILAL, Silaca23) ATz, Zh60 PCRIGIERE
YokE IS ABI Prism 3730 Genetic Analyzer (Applied
Biosystems, Foster City, CA, USA) TYEL, {71
B7 I A4 MREAFIET S Z L #HfERE L7z, Nakamura et
al. (2014) 12PN 4~ —H—DT =T =T 74 v— (F)
IZM-13%%] (5-GTA AAA CGA CGG CCA GT-3')
ARINUCHDE @SR (HEX 723 FAM) % 5 lico 72
M-13774~—&, UN=2774~%— (R) ZH\T
PCRIAMEZAT 57z, RISIEWE (fe20pl) OFBIILLT
D) TH 5 ; Tag DNA polymerase 2x master mix

(Ampliqon, Redovre, Denmark, 10pl). M-13{Il17"5
A%—F (10pmol/ul, 0.2ul). HHAHMM-13 774 ~v—
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(10pmol/pl, 0.4pl). 7*74~—R (10pmol/pl. 0.4pl).
DMSO (10pmol/pl. 0.4ul). $UDNA (#910ng). WIF
FEEOK (8.1pD) o &~—H—DPCRIILFMHILI TDED
TH% ; Cuculi5 : 94C (743) D%, 94C (40F). 50C

(30F). 72°C (40F) %4094 20, 72°C (745 ),
SIL03 : 94C (743) D%, 94°C (40%). 55C (30%).
72C (40%)) #4894 oL, 72C (743). SIL41:95C (3
47) ©%.95C (10%4).65-55C (144 21LZ&12-0.5C)

(30FF). 72°C (40Fp) Z40H4 20, 72°C (743),
Silaca23:94C (773) D%, 94C (40%). 55C (30H).
72°C (40F) #4094 2, 72°C (74)). BRIKEE
B A X YSE 2 1E ABI Prism 3730 Genetic Analyzer &
GeneMapper version 3.5 (Applied Biosystems) &\ /=,
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1. BFREHEE

9 ODOEAEMOEAREIZ. REOEN (G) T 1416k,
wAOHEN (A) T4k, 2ERIOREHI 70K TH -
7z (D, TvEvy 31 B FEE T
&, BRI (2016) ORIE L7 EEBE AN TH
BLMRBUCIIZER B 572, ZZORETWER () TlERkEK
3t EEBON1657D 1T ETOEMELDES K6
D1 TH-72,

2. HERE

2 E A HOREAE X2 X 2 VR d, AR F A ORE R,
IVERY JUOHARI N FFK (AL C. D) &Hv Y
E(E. Fo G) #%2<., 2oftudr v~y /% - =L
P B). AU H). YFLEHK 1) Thorze ALl
BoTvexy o, NBRES D KD 2 WNIROSH %0
ST AR L2, IR Ak 2 4 7 Ch 5
N IFE (A) EAVIk (BE) OBTEXSIDRLE, %
SOEEWT, FBROBIAROMIZ, KARRIZIZ, VY YF
Hydrangea paniculata Siebold (7 V% AF}) k9 +
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TY’r Spiraea salicifolia L. 03NF8) ., HARIZIZI VY
I3 Persicaria thunbergii (Siebold et Zuce.) H.Gross (%
FF). VY TRV Impatiens textorii Miq. (V) 73V
RN . I Phragmites australis (Cav.) Trin. ex Steud.

(4 AFD). H T A5 Carex cespitosa L. (1Y) 274
B, A T7IXF Y Solidago gigantea Aiton subsp. se-
rotina (Kuntze) McNeill (F2F}) Z&EAMHBIZ R 67z,
Flo TRy vOEERERH T A7 OYF R X (H
AHA, DL ELF. G). F55AK (B, C. H)., ik (H,
D THH., WEHED 5-30em IZE GG TH 572,

3. LS

Ity vOEFEZET 5 ECEEOIRE, pH
714.52-6.27. %33 0.14-9.02, "JH5REY) ©530.21-81.67,
VT LH0.03-3.32 ThH -7z, TVEXY /IOHLEHID
55 WA KO A2 TR (E.F.G) &y sk (AL
C. D) &&h7ziifiizone, HE - iR Oy et
VI IVER LRGN YT, Y bk (o R
151968, 1982) ZhZN DT, pH, &K, WIHGHE) |
HNY LADWE AT 572 (2), ABEHSTIEE, Wi
eV Y. ) LOMEEIZIESDENKEN 727280, JE
BT L IR U CRACEERR ) VWOt R E <
oM, Kruskal-WallisBEEIT 728 2 A, AFH
Wi eI EES ORI, pH, 2R, ifgE) . A
T LDWTNE RSN -72 (p>0.05),

4. FIRIEWAE
Iy ) oDEF RO EF R IRN.2%
(B). ®A79.2% (E). F#133.3% Th-7= (£3). M
SOEE AR A B, ERIE (2016) Sk BRHEE
OEGERIBE R L U217 > 755, IS VE
BHHADOEMIZ EFIHERDEIA A 25 A 1EF12580 Sz
(y = 1.08x + 5.07, JERE” = 0.68; [X4).

x1 dLBEICETI2REEHROICEL / JOEGBRE M EZEH
Table 1 The numbers of plants and above-ground stems of Lychnis wilfordii in each locality in Hokkaido.

B A B C D E F G H | &5t
EA% (2015 5) 4 10 5 7 8 8 14 9 5 70
EEHS 11 57 56 17 11 44 63** 106 82 447
(FRZE®F) (2015) (2015) (2015) (2015) (2014) (2014) (2014) (2012) (2014)

A (2016) 0 *FBALZER O HiHAE.

*Hokkaido Research Organization (2016). **Counted only flowering stems.
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K3 IXEEZ/INBETEIN/XIREDTTHROEF. Ay FHROEERORT (HAEBA2015E9H4H). B:
N FRTICEETAI ERY Y (HAEMA, 20158H10H) # FEZFHT 2BH WY Y 7 DT — T3 Tnd, C:
B IMOAAIORET (HAEMRE, 20154E7H6H). D A UM TFICAFTT A By /vy (HAME, 20154E8H10H)

Fig. 3 Habitats of Lychnis wilfordii, dominated by Alnus japonica and Quercus dentate. A: Habitat dominated by
Alnus japonica (locality A, Sep. 4, 2015). B: L. wilfordii in the A. japonica forest (locality A, Aug. 10, 2015). L. wilfordii is taped to count
above-ground stems. C: Habitat dominated by Quercus dentate (locality E, July 6, 2015). D: L. wilfordii in the Q. dentate forest (locality
E, Aug. 10, 2015).

K2 I EED/IDEBMEAETICEE/IFEBLEVWHIERL AEEOHADOLBEFM (pH. .
FI4REEY >0 AU LDOETFHE).

Table 2 Soil chemistry (mean values of pH, nitrogen, available phosphate, and kalium) in sites with/without
Lychnis wilfordii sharing similar vegetation types.

BIEEE pH 2R (ZLEE%) AJiaRe) > (mg/Bzi@+1008) HYUTL (meo/Eztg+ 100g)
HE AT NJXRM ATTR NZUFM® AYTM N FK H Ttk ASWES

I EE>/TY
B 5.8 52 3.4 1.3 2.8 27.4 1.14 1.12
(R/IME—RKIE) (6.5-6.3) (4.5-5.7) (0.1-9.0) (0.3-3.0) (0.8-6.3) (02-81.7) (0.02-3.32) (0.11-3.00)
n= =2 n=3 n=3 n=3 n=3 n=3 n=3 n=3 n=3
I E®/T
S 5.8 5.6 0.5 0.5 3.6 41 0.47 0.4
(R/IME—RKIE) (4.8-6.4) (4.0-64) (0.1-09) (0.1-22) (06-10.2) (1.5-7.8) (0.11-1.32) (0.26-0.65)
n=Hb =2 n=43 n=32 n=41 n=27 n=21 n=5 n=23 n=5

* il Y (1968, 1982),
*Hokkaido National Agricultural Experiment Station (1968, 1982).
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R®3 I EED/VEBHADOHEMNEEFREE EEFAROREIEEDES.
Table 3 Relative photosynthetic photon flux density and flowering rate in the habitats of Lychnis wilfordlii.

&M A B © D E F G H
HENKEFREE % 9.6 5.2 28.4 12.6 79.2 26.1 60.8 447
FTEZEDEIE % * 9.1 7 5.4 17.6 727 56.8 80.8 79.2
(GRZEE) (2015) (2015) (2015) (2015) (2014) (2014) (2014) (2012)
R (2016) o
*Hokkaido Research Organization (2016).
100 -
TS 7E$\I
80
faﬂ
19
o 60
2|
2
[=}
E//; 40
20 -
K5 I>Et>/IOMESORZEDHT (201658
0 - - - w - w B10RB). HESAISAMEL, MOMESAPMELLI L LTy
0 20 40 60 80 100 HAE (FE) o 10RDHEE DM ER SRR MPE L TV AL (H).

ENAEFREE (%)

X4 TER/TIEEM (A-H) CHT28MEE
FREE EHAEEOEEORMAMR. AL %3]
B BAAEOBGZRIEERE LzmREEAA (y=108x+
507, Pt =068) ZRT,

Fig. 4 Photosynthetic photon flux density and
flowering rate in the habitats (A-H) of Lychnis wilfordlii.
Regression line (y=1.08x+5.07, the coefficient of determination
’=068) between photosynthetic photon flux density (explanatory
variable) and flowering rate (dependent variable).

x4 BHENTEENIBICLSZREH -V OREFHROTEHE
Table 4 Mean number of seeds per fruit in bagging/
no treatments.

gy minse
FERFAOmEL 67.?13%2? 8?}11;3267)'0 '
ermosw  BZES movml ¢
wmanz OIS TmO
eraums e e
T A

n: R, §  BMEREE, * 1 p<00l. ns: AEAEL L,
n: Number of fruits. §: Standard deviation. *: p<0.01. ns: Not
significant.

Fig. 5 Development of a pistil and stamens of Lych-
nis wilfordii (Aug. 6, 2016). Flower with five exserted
stamens; the other five stamens emerging (left). Flower with
ten exserted stamens and five styles subsequently emerged
(right).
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g) MHRS6N (5, [X6).
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x5 ItBEESLIVRFEEICER /D4 70554 MEGFE.
Table 5 Microsatellite genotypes of Lychnis wilfordii from Hokkaido and Nagano.
B4 - deimE =F
223 A B © D E F G H | REtk EH1 RH2
BT a(4) a(10) a(5) a7 a(@ a@ a(14) a(@ aBG) a(11) b(2) b(5)
(> 7IE) c(1) d(2)
e(1)
f(1)
g(1)
S & E A HOE AT RETH S,
AR BTe TYEY ) IHVEET B SHEOHIONT, Ak
11
Q L EBLAGHY IR, v RO IR L, B
L7zpH, SR, T{aHEY V. AV YLD 4HHDEIZE S
A L \ﬁg/f SIRERE ATz, LYl ) ISR LT

X6 tBEESSCRBEEICER/TDVYA1Y
O 5754 FEGEFE. N7 70KRESEHFEIF 7
BE., MOBENTRETHOENEFES, LIBEOAIE. H
A % R D 72 I AL L TV B

Fig. 6 Microsatellite genotypes of Lychnis wilfordii
from Hokkaido and Nagano. Size of pie charts and
numerals indicate the number of samples. Different colors
indicate different genotypes. The map of Hokkaido (inset) is
simplified not to disclose the detailed localities.
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Change of the forest floor vegetation in during ten years after

the disturbance of the 2004 typhoon No.18
in the Botanic Garden Hokkaido University

FrH RN * - S A - RS A ke - BOM B - VR B - E L B
Masaru MOCHIDA® *, Junko TAKADA!, Sachiko OHNO!, Koh NAGATANTI!,
Takafumi ITAHA!, Haruki KOBAYASHI?, Hiroko FUJITA!

LR AL S A 7 4 — b F R Y 2 — R - S o — Y 2 A R
'Botanic Garden, Hokkaido University,
?Hokkaido Government Okhotsk General Subprefectural Bureau

B 1 20044E O KBBR8 HIZ K- T, ALEEER FRPEEFE LR, mRKOBARKELEZT 72, ZORMOHEELE DMk
IRNEAEDZAL RS 2 Z & # Hi& LT, 200545 F LABRIZ A 20 A 2 BAG U 720 20055 1 D& T — 2 &
TIRMI L 728 2 A ADDREE S 4 T35 2N TE 2, RTOME S 4 TIE B EmERARE BB L L Tun /e,
HTE3DD 4 4 T TR RINBIREEUIBISL2E MR IS L. SRR LIBRII L 72, & % / Y O LR (/) 1F. 104
FIEIEETE LW LE LD 57z, 9510044 7Tk, MHBIERB KOCHIZBWThRDIDD LA T LRk 5%
fbrsa —v &R, WIhd HELBFEHRLUEED Lz, MOARBEDHLDIE, 2 TO 44 7T, 106EMEA TR Z > Tz,

F—T— K ANEDD, L. R B SN

SUMMARY : The large-scale typhoon No.18 in 2004 attacked the Botanic Garden, Hokkaido University, Hokkaido,
northern Japan, and did the greatest damage to the vegetation of the garden since its opening in 1886. To reveal the
changes in the forest floor vegetation after the disturbance, we have conducted continuous vegetation surveys since May
2005. According to the vegetation survey produced in May 2005, the forest floor vegetation was divided into four types.
The main dominant species of all types were tall perennial herbaceous plants. The total species numbers in three of the
four types had increased the first two years after the disturbance, and then have been gradually decreasing. The Shannon-
Weaver index (H’) have not changed remarkably for ten years after the disturbance. On the other hand, the total species
number and H’in the another type had been decreasing since the first three years after the disturbance. The species

turnover has been constantly gone on for 10 years in all types.

Key words : disturbance, diversity, turnover, typhoon, vegetation
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A review on the growth and flowering of
Lithospermum erythrorhizon Siebold et Zucec.

[ Sl S 5 41 5 - N B SV B A P A
Eiichi KODAIRA*, Koujyu NOZAKI, Masaaki KOJIMA, Shirou MATSUOKA

PUHHSE S TR 4k mUERSE P A
Takeda Garden for Medicinal Plant Conservation, Kyoto

B 270 F (4 7VFFD) OAFLHEREZHS 2 CI N TE 53, TUFICB L TEML RACBARIEL TV D &
INZHZ B £ T T ARz fEX & MEFEALDIZ o3 TR & IR 217 o 72450 ARSI FiBU I3 B, 8 L &
W, BB AEP B R EAT T H 5 T & 2300 o 720 [EPIRHE R ORI LIZ & > TR E M 3 ATy ¢, 1
B2 T — Y OMEITE & {12 Z DIRYEFA & HBAUT~ MRS U 720 BHBAEI IS 355 2 ITENET 12 13— O BRI PE A il
T&E, FEOWEICH BUETFOBUERIER. BUET DL L B2ETFOBUEDRIFIZRET 2 &5 & 5 IR,
PHAEASHET U 72,

F—7— K BERRA. EERE. 470 F

SUMMARY : The characteristics of the growth and the flowering of Lithospermum erythrorhizon have not been clarified
and the descriptions of its inflorescence seem also being confused. Our experiments showed that fertilization affected on
the flowering time and the number of inflorescences, but not on the plant heights and the number of nodes. The
inflorescence, originally as cymose formed by sympodial branching, was gradually changed from as scorpioids to cincinni
according to the progress of flowering. After the flowering of the terminal bud, the first flower in the first inflorescence
was opened, and then, the second flower in the first inflorescence and the first flower in the second inflorescence were

both simultaneously bloomed.

Key words : flowering behavior, growth habit, red-root lithospermum
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B &7 ERERXORKR. KA WE, K& 2K
F3E NS B (RTINS, FHIIER R T FINORTIE
BAEONF, [ RO M2 HICBES 2 2 & #7753, E¥ED
TAELSAOIEDIEHRIZ I Z AT S T B

Fig. 1 Growing and flowering behavior. Lateral branch,
foliage leaves, bracteoles (prophylls) and flowers are indicated
by arrows, big ellipses, small ellipses and circles respectively.
The numbers in the circles show the order of flowering. The
same circles in diameter indicate flowering in the same day.
Bract is formed at each base of flowers except terminal flowers.

212D, {EFOREFEIPIALIET {6 1{6& L TR
TEL. ZOfk, (ORI STEERIZ M2 > T 216, 53
fEEFHEDS AL, ZORE, 551~ 38T B Hl{UIE Y
JHIT BRI BNz, Tabb. THEORIE
FHIZE 1{EFOH LIENFEL . Ho T2 BIZE 146
PO 246 & 55 2 A6 D LAEDRIRHZFIE, Iz H
255 1L{EF D 3B L 26 2{E/F D 2 {EL 258 3TEF D 14E
DAEIRHZBHES 2 LS 0 B L CORAINEA R L7z, 20
FHEDHEINEZ BN TR T EX 1D LS 12AD . [HIUERE
TIRLIAEDTE C HICHES 2 AR 2R L7,

flél % DR ARSI 2 & FIEIOIETTIAER
O WFER & 250 X2 DARETA R LIz, 2Ot%
DOFMEDHEAT & & G IACFDORE A SO AR LT
EEFHEAME L QO EHE(EF L a7 (X3). —H. &
[l OOFAAE CHIEAERR S NIAEFIEEE LIEFh 555 24877,
248 5 3TUFONAIC, AD 425 PRSI >
THHEDMEATZ,

Table 1 Growth and development of aerial part at flowering time.
- Date of Plant height Number of Number of L Number of A
Fertilization ) ) stem basal bud
anthesis (cm) node inflorescence lateral branch
(mm) for next season
Treated 12 July £56 * 521%x37* 256%*x24 56*+x12* 96+37* 79+28* 73x24*
Non treatment 30 July +=12.5 559+45 258+26 24+07 28+0.5 06+0.7 1.7x£0.7

Mean =+ standard deviation. * in the same column are significantly different at p < 0.05. n=36 (treated) and n=12 (non treatment).
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K2 TERFICH T ZFEEDIERF ERAME. A2 SDONISES, TR, THAE : 11 41
AEF ¢ 1LLIF, SBIER O B1AE  112F, E1EF 0424 ¢ 1L3F, B1IEF D HE34E  114F,
BT OHEALE ¢ 210 F24EF ; 211F. H2/EF O H14E 5 212F, 246 D 45248 © 21-3F,
24 D834 1 3L 3L 3L-1F. H3MEF D W1,

Fig. 2 Order of flowering in inflorescences. Grown in order from A to D. TF,
Terminal flower; 11, First inflorescence; 11-1F, First flower in first inflorescence; 1I-2F,
Second flower in first inflorescence; 11-3F, Third flower in first inflorescence; 11-4F, Fourth
flower in first inflorescence; 21, Second inflorescence; 2I-1F, First flower in second
inflorescence; 2I-2F, Second flower in second inflorescence; 2I-3F, Third flower in second
inflorescence; 31, Third inflorescence; 3I-1F, First flower in third inflorescence.

XI3 TEFDZEFRIHETE. ADSCOIICHESF, WINCIZSZ ) BER, BIHREDT
P & HAALT IR
Fig. 3 Transition of inflorescence. Grown in order from A to C. Inflorescences are

gradually changed from scorpioids to cincinni toward the upside from the lower of flower
stalk.
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Promoting the cultivation of medicinal plants
— the Mission of the Kochi Prefectural Makino Botanical Garden —

EAEA - I REC - B - RE
Naohisa IWAMOTO, Norihito IKUI, Hiroi MIYAMOTO, Michiyo MATSUNO*

FEn R ST A R ]
The Kochi Prefectural Makino Botanical Garden

B WO E RIZELBIL ., FORT & 2 Y O R E MG D 72 O IZHN T ORI 2 EEA R E T b, L
ALAENRS, < OAREYNE RIS FESHEL S Tosn], [HBEGELOER? 0] R EOHEN B 5, EHIE
BEREIBI TR v 2 Y o0 RV AT ZI23EH L, SRR O ST S 2 A U 2= 3R 98E s 2 ihe 72, 38
HFBBLOEH R, i OfERR, oyl & 2 ZWIRICIT 5 Z & T, BB BB O IZ K 2 S A DR
BT L ORERORERN L ENWSE»IZh D ZEMIFEND, BUE. ¥ v 7Y 71O TIRAN6A T, &V
INF T FIZDNTURA A TS Rt & i U aliiids 2 17> T %,

F—7— KRG, v s Yo Ryt g Y

SUMMARY : While the consumption of “Kampo-medicines” has become increasing year by year, the sustainable domestic
production of medicinal plants as natural resources is desired. However, for most of medicinal plants, the cultivation
methods have not been well established and the information on the suitable cultivation conditions is still very limited. In
our project, we selected two medicinal plants, Paeonia lactiflora Pall. and Atractylodes lancea DC., and started the test
cultivation under the rich environment in Kochi Prefecture. By monitoring the growth of the parts containing medicinal
substances, identifying pests and diseases, and analyzing medicinal components at regular basis. It is expected that the
influences on those parts by different soil and other environmental conditions, and the occurrence of pests and diseases in

different sites will be clearly understood. Currently, we are conducting our test in ten different contracted fields: six for

P. lactiflora and four for A. lancea.

Key words : Atractylodes lancea DC., cultivation area, medicinal plant, Paeonia lactiflora Pall.
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AP 5701230 &z, @RI A LRI A
L 75U 6 ~ 2 52— UK 3,000 FEOREYIA ek < T
Wao o [F NS R X,
falcatum R b 73 Angelica acutiloba. ¥ %272 Paeonia
lactiflora 7s EOWFSTHEFR & e 2SRRI A g & L.+
% 2 v Platycodon grandiflorus X°4 7 %3 Lithospermum

¥ <% A 3 Bupleurum

erythrorhizon. %/3) /% 327 Dendrobium catenatum
25 EDOWLNOH LI CRIG S B FEREY 2 /R L T
%, BUE, /¥y 7Y — FTI359 i H O FHREYIOM DR
RAEEAT > TS,
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REIOR & B, §iH7s & DRIRHROESE 4
ZREIE EOMITAZ K> TRFATE L 7= PEIRIC L2 8 0% [ 4
B LIRS, HSERNE RAMBAERIIL TS — T,
JEORFCH 5430 80 % % FhE & Dl Al F LT3 (H
AP EEE 2 2015) (X1, 512, HERENTE
ASRIEOREE 22 2 SRFAREIOM B BAMER L T 2 L Ik
RN LB Z e EOMEN D 5, ik LG
D7=8. HAEN ORI FENDEN TS,

EI N2 3613 5 SR FIREMIARESNDEL D il Ah 4 [E] & HhThf
HoNTS G 2015, B 2016), LALanis, %
< DIEFREPNIOFSE 7 EAHE X Ty, OFkRE
HDERA ST, R HOREDRAEE Ly EDFR
DD, X OIHEFHRENIAR D 2\ NI A RN & §

* T781-8125 AR ST HE1114200-6
Godaisan 4200-6, Kochi-shi, Kochi 781-8125
matsuno@makino.or.jp
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Developing the cultivation techniques of difficult aquatic plants

HHrp A 0% - A 29066 - JEF BE> 0 - RO BE 40 - JIME VEES© - i BA]>
Norio TANAKA® %* Taiga KUHARA?S, Satoshi KOI* ¢, Seiko FUJII* ¢,
Kiyotaka KAWAZUMI®> ¢, Masashi NAKATA®©

Y] 7 Ry U A SR SR ] - 2 U VR ST AR ] - SR BR T N7OK 2 B A B e A [ -
e RE ST R - s LR b YuE R - SRR Y b =2
"Tsukuba Botanical Garden, National Museum of Nature and Science,
’Niigata Prefectural Botanical Garden,
*Botanical Gardens, Faculty of Science, Osaka City University,
*The Kochi Prefectural Makino Botanical Garden, Botanic Gardens of Toyama,
Japan Aquatic Plants Conservation Network

B ERBREESRIR T D B 22 ICHRE SN L ST E 2R AREY CRESIREEARAREY) OB IEOFEE 17 - 72,
B TR E fs K NV ORGSR OGN & 0 . fEMIEIZ 351 2 RIS S THE & & o 7z, WIARPERAKRED /S 1 7
FICOWTUE, VEREORIIIMREL Lo 7eh, &5 5 2 RIS 728555 E . TR 2R 5> 27
LD & THBERT 5. A7 TV oRHIOW TR, FiFRT S KOYREY» 5 DERE RG L 72,

F—T— K EE, ATV oR KERY, EEMEOMRE, S48 E

SUMMARY : Cultivation techniques of some aquatic plants which have been difficult to cultivate due to their growing
conditions have been tried to develop. The long-term cultivation of tropical and temperate seagrass species at botanic
gardens has become possible by the investigation of their cultivation conditions. Ranunculus nipponicus var. submersus, a
submerged species in spring water, has become possible to cultivate for about a year, and requirements for long-term
cultivation will be further surveyed under the system using a sewage treatment. For some species in Podostemaceae,

examinations on germination and cultivation using seedlings have been started.

Key words : aquatic plants, ex situ conservation, Podostemaceae, Ranunculus nipponicus var. submersus, seagrass
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Future efforts of Okinawa Churashima Foundation for the
enhancement of natural history collections and the conservation of
rare, threatened, and endangered plants in Ryukyu Islands, Japan

I B
Kensei AKAI

—ARIANEN PSS & S

Okinawa Churashima Foundation
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SUMMARY : Okinawa Churashima Foundation has started a novel multilateral programme for the enhancement of natural
history collections and the conservation of rare, threatened, and endangered plants in Ryukyu Islands in 2016. The
programme includes various projects to be implemented such as “the construction of herbarium facilities with acquisition
of herbarium code”, “the establishment of cryopreservation techniques of seeds, spores, shoot apex, and pollen as ex-situ
conservation of rare, threatened, and endangered plants in Ryukyu Islands”, “DNA barcoding of all wild and useful plants
in Ryukyu Islands”, “research on conservation biology for rare, threatened, and endangered plants growing in Satoyama

landscape in Ryukyu Islands” and “Flora of Iriomote Island”.

Key words : DNA barcoding, ex situ conservation, herbarium, Iriomote Island, Okinawa
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Fig.1 Herbarium of Okinawa Churashima Research
Center, Okinawa Churashima Foundation.
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Fig.2 Cryopreservation of seeds, spores, shoot apex
and pollen in the liquid / gas phase of liquid nitrogen
(LN).
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Fig.3 Rare, threatened, and endangered plants growing in the paddy fields in
Ryukyu Islands. A: Eriocaulon truncatum. B: Blyxa aubertii. C: Nymphoides coreana.
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Fig.4 An unknown species found in the spring-fed
wetlands at the central part of Okinawa Island in April
2007. This species is thought to belong to the genus Samolus L.
(Primulaceae).
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Fig.5 Mangrove forests in Iriomote Island.
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Visiting former medicinal plant gardens (8)
—Re-examination of the history of the Ginseng cultivation in Nikko area—

M E
Seiji NAGUMO

B IR T bR ASEIG IS OW T, ZOHPM 2R Tl 2Bk & 2B 12T OEEEPAE L 2. A
2RA s A=Y (TaXR) 2EMEYME T RS XSO NEED—DTH S, AMWIIHAIZIZALEL K,
HATIHILFRRIZAZO AN F D KO ASD I, SlA S hiz, Z 0720 IFHEREIE R ZASOEREL %
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filF 5N tz, AR TIEZ ORI OV THEMR & #5T 5.
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SUMMARY : The actual conditions for Ginseng cultivation in the Nikko area during the Edo Period was reviewed by
visiting historic sites and using new materials as reference. Ginseng is one of the best known crude drugs, produced from
Panax ginseng (Araliaceae). However, this plant does not grow naturally in Japan. During the Edo Period, it became very
popular and the large amounts had to be imported from Korea. Shogun Yoshimune Tokugawa adopted a policy aimed at
promoting the domestic production of Ginseng and as a result, the cultivation of Panax ginseng was started in Nikko in the
1720s. Since then, the cultivation flourished under the control of the Shogunate and continued until the 1870s. In this

report, the historical transition of the Ginseng cultivation is described.

Key words : cultivation of Ginseng, medicinal plant, Nihon Yakuenshi no Kenkyu, Nikko, Yoshimune Tokugawa
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MRlaA 5 O REMG TP 2 B3 2 BB ARTT
CREE - WH=E)
Current status on endangered plants in the Ryukyu Archipelago
Part II (Aguni Island and Tonaki Island)

PufER fE AR - fpoRAR REUEE - BEE B
Atsushi ABE" *, Tadaki NAKASONE?, Masatsugu YOKOTA?

LR A AN PESE & B - 2Bkt Y B A H 8= — - SEHEROR
!Okinawa Churashima Foundation, ?Tsudoi Company. co., LTD., *University of the Ryukyus

B 0 2015418 OTEES LA BT B O A Rm i S AY) 2R RE LA T, SEOBMILE LU
WEH TSR A R L 22D Tl 5, BEETR=A Y VYT (4 77 9F) OFEmEZICY, Y~var =y
2 (A RN, YANTERS I (FIF) AFDUME, WREETENZCHRIh T 2L % (B2 24F) &
LW, #75FFva (FFVafh), 449y u—FFv g (9580 #4013 2R A ERL 72,

F—7— K SEES. WracEk, BrEEM, AEMSEIHY. WEHEE

SUMMARY : Our research survey in 2015 was carried out to assess the current situation of endangered vascular plants
in Aguni Island and Tonaki Island. In Aguni Island, a new habitat of Boehmeria holosericea Blume (Urticaceae) was found
and various local information on 14 species including Amorphophallus kiusianus (Makino) Makino (Araceae) and Elaeagnus
umbellata Thunb. var. rotundifolia Makino (Elaeagnaceae) was gathered. In Tonaki Island, we discovered Osmanthus
insularis Koidz. (Oleaceae) for the first time, recorded rich local information on 13 species including Dianthus superbus

L. var. longicalycinus (Maxim.) F.N.Williams (Caryophyllaceae) and Pyrrosia linearifolia (Hook.) Ching var.heterolepis

Tagawa (Polypodiaceae).

Key words : Aguni Island, endangered plants, new habitat, new record, Tonaki Island
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Report of the JABG overseas botanical expedition 2015 in the UK
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Niigata Prefectural Botanical Garden
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X—J7—KR:AXYZ, F¥aFrravsry sy, HAWYEBS. 34

SUMMARY : The JABG overseas botanical expedition 2015 was conducted from July 4 to 12, 2015 in the UK. The
purposes of this expedition are to understand the UK’s plant conservation system called “National Plant Collection” and
to contribute to JABG’s National Collection in the future. During the period, the team visited several national collection

holders including botanical gardens, individuals and other organizations. I reported overview of the expedition.

Key words : conservation, Japan Association of Botanical Gardens, National Plant Collections, UK
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Young children’s activities for biodiversity conservation

July S - B th - PR (S
Takayo MARUYAMA", Yuji KURASHIGE?, Kengo ITO?

VAR BREA L D OWE - 2B IR R [E - 3 oK S AR 5R
IToyohashi Green Association, *Niigata Prefectural Botanical Garden,
*Faculty of Applied Biological Sciences, Gifu University
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SUMMARY : The area around Toyohashi Zoo & Botanical Park has been widely recognised as the important area for
some local native plants. However, we have not been contributed in the conservation activities, such as the collection of
endangered plant species, due to a lack of our backyard space. We developed our original educational panels for young
children, based on the posters distributed by the Japanese Association of Botanical Gardens. A questionnaire survey

showed that the concept and the contents of the panels were well understood by the target group, but also even by younger

audiences who were interested in plants.

Key words : endangered plant, panels for children, survey by questionnaire, Toyohashi Zoo & Botanical Park
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Experience-based learning program using plants
in Takeda Garden for Medicinal Plant Conservation, Kyoto

Bril Tt - P SR - AR SR
Koujyu NOZAKI*, Eiichi KODAIRA, Shirou MATSUOKA

PUHHSE S, T3 4k mUERSE P A
Takeda Garden for Medicinal Plant Conservation, Kyoto
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SUMMARY : Takeda Garden for Medicinal Plant Conservation, Kyoto has been working to be recognized as an organization

contributing to the society. As a part of this our mission, we have been running an experience-based learning program,

targeting primary school children in our neighborhood and their parents for the last five years. The program is designed

to use the plants in our collection and conduct in the facilities and the field where they are planted and displayed. This

program is comprised of three components: Continuous Program, One-shot Program, and Taking-home Program. In the

Continuous Program, participants meet five times over a period of about seven months.

Key words : botanical garden, environmental education, ESD (Education for Sustainable Development)
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Conservation of Pieris amamioshimensis
h E - R - R
Tadashi NAKAI Kenichi HIRATSUKA, Junichi NAGASAWA*

AR S A
Kyoto Botanical Gardens

B BERBICALE T 7 I 7R CIIMEARED ) v F a7 EISERIL, VavFa T E LTHRD
bbb Z ey Lnd, ERLEDOFRE, DNAOKIESEZFHARSE ZLIZL > TRANT B I ENTE S, 1970440 EREUS
Ko THAERTIHIZEAEHRL 228, BRER. Wi, FHEEEAEE K-> TWI800 6%, TDXS AAkEEL
ML, FURARED 2. AN TR AT 72, E 612, 7Y I T X UMK ERENBOKIEET 5
72012, KPR THER U 7= {lfA & Gk /N2 e EIChER T 2 & T B,

¥—7—R:7vI7ve, MRy, R

SUMMARY : Pieris amamioshimensis, native to Amami-ohshima, is often wrongly regarded as P. koidzumiana, native to
Okinawa because of their many similar characteristics. Nevertheless, the two species can be distinguished by investigating
leaf and flower morphology and DNA sequencings. P. amamioshimensis has become virtually extinct in the wild due to
illegal during the 1970s; however, some have been saved and cultivated by local people, botanic gardens and commercial
nurseries. We remaining plants, obtained cuttings from them and conserved them ex-situ in Kyoto Botanical Gardens.
These young plants have been also planted out at schools in Amami-ohshima to educate local people about this valuable

plant and its conservation need.

Key words : conservation, endangered plants, Pieris amamioshimensis
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* T606-0823  HLEBIT L ER A5 X T ARH]
Shimogamo Hangi-cho, Sakyo-ku, Kyoto 606-0823
j-nagasawa47@pref.kyoto.lg.jp
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Role of botanical garden at ex situ conservation
for endangered species in the botanical gardens:
a case in Tegarayama Botanical Garden

FEAR 7 - A 2 - W (el
Shuji MATSUMOTO™*, Satoshi FUNAOKA, Takeshi ASAI

B T S A L = A [
Himeji City Tegarayama Botanical Garden

B - AMT L EOFETHL TRV U 7AW THAE O —IRpEEHER AT HHIR I 1 5 RA75FT & L C ORI o 15z >
W, MRS AL R B2 35 2 I 04 D DOFflE /R L, HSIZ 15 2 HERIEHEREIZ DWW TE 2 5,

F—T7— R OBENZRME B0k, AL Efa e

SUMMARY : As a part of local conservation practices for endangered plant species, the role of botanical gardens as a

place to conserve temporally or permanently endangered plant species discovered by prior investigations of local

development projects, is considered. This paper illustrates the recent four case-studies at Himeji City Tegarayama

Botanical Garden.

Key words : endangered plant, genetic diversity, public works, urgent refuge

AR TS TR LR RIS, s AR XU 7oAl &
LTBATE 2, ShEROEHID—DE LT, SIS
NBHERD EFHENT 2 ZEnEETHHEE L, MR
SEIHFEIZBY U COMRMEAEIT > TE 7z, ZORIREMLT,
KEFN G AR5 05 TR Z 228,
Mz & > TR EEAM XA LM ch5b, FHIBRT
BATZNZ &3, R GIAHBRIETH DHAUTRAKEE. 729
e B3k KA REIRCI IV EE LT 08,
WISHT BRES D T b, BREOMZEIZ X B 55
W IR RS Z B BEMEA A TS LN FIThH
%, B E DA TR, FIRICIE HDT
BEDE L, MEWEIHFEORER T Y2 LD LHH %
<\ AL EBERBIOMEA I TAS , A
HAFNE L CRIUEIRE 1T > 7285, THICETF92508
HHH, ZLIXEERROOERETRIEN SN TE ST,
TP 6 A ORI G T R S AUl 4 Lkt
BEEeND, ZO—HlE LT, IEHReHAZORD . T T
RIS A MA SRS E. MRE L. £F

T AP SOk P A R I 2 2 LT B, el R
HHICHIKL TL F>728 %5 2 5N AHHIORAF & dhli O
EHEARHEITCH S, ZTTE. Rk, SRS B b7z 4
FEOHEFNDNTIHNTT 5, Ak, HRIIOWTUL Ly F
T—47v272014 (RDB; Bl 2014). Ly FF—47
volid GE#RDB; Ly FF—47 9 o &R 2
2001). FeHEiRL » R5F—47 v 2 (JKHLRDB ; L2
BRI BIRRIE S ERBREEER 2010) DA 7T —%GCL
76

LR EE T HEY
OFawovy (XaF7 vI8) Amsonia elliptica
(Thunb.) Roem.et Schult.
RDB : ##fig &8 (NT). E#RDB:CF>7., EE
RDB:AZ2%7
Fav U oiE, MR RE & IR IR S O A
FINEN T (@RS 2005) . BEASND DLV
Tl TRy, WEE T TEELAMTHS (THE

T670-0972 S I & T FAR93 7 b
Tegara 93, Himeji, Hyogo 670-0972
s-matsumoto@himeji-machishin.jp

—112—



H AWy 1] 17 2 5k

WL ERBEREGR BT RE A F SRBREEER 2010), 4ol WLAME
—OFE I S AN 4km (EFE A S 5 FHEETO BN T
Pl BEMERR L7z, 201496 H 17 HIZ, HrL & 580fE
FREEFTIR AT & 28\ WA b 5 D TR TZ L K
SNTHEL L. EFEHNCH 2 7-DMOLK N1 6F 3
DV 50 BRFEEE AN TR BRI AR AE B L OB D AT
L7z, ERHE10 H 3 Hicik, EsRflossizs 5
72OMEHEIC BT, A 100m L Hichbz5F 3w YUy
OFFELH7AHER L7z (KI1A),

2[E T & VAEF BRI, BRI OS2 R A
FROZKEFA 5 RIFIZANFTH %720 D KRR - 75
DIRNEHR T, HITARIRLEIZ K 2 Z BIOFX D 21
N2 ABREELORRD TRONGIT Ch 5, HHiEs 712k 2
BEPFLD, FEORNF 3wV IRa =%, &
Yk, £V KXo RERHNL, ThODOMES A0
THHEYN 28> TR EFE L 5Nz, LaL, it §Er)
{LD7=iKIZ K B HIROSERRIED B D BRARSUE A Gl &
TED . FauP VUKL TLE S oL T,

F a2V O BIMREETHIZHZD . 200728
AL BB E L COB 720, IR 2RO
Bl s, Wz 5 22V ER ST A BRI . pE

1 FaoTvrg. A:BRERDN (2015456H). B:
Fi2MEH A (201645 11H ),

#5517 (2016)

HOTIN BRI LTS L7, 7272 SRR S 2~ — 2 DB
b FIRRSRET T2 Z L3N EETH 72720, 1T H2 S
PREN L 72 & DIFFETHFEHO A I\ T 2Rk LOF T2
SOFEEERKG L. 2160 HA SHRELL 72 8 OIS
BT 20{AR 2 HEG LoD, HIAREEND 2 Bdlflikh 55k
U 7R - ORHERER AT 572, BRI, 5
% 1FEHORFRUL 26206 31 (0.1%) &Dhnro7-8
DD, 2HHIZ56MM (21.4%) PRATIEOHIWENR
517z (X1B).

BUERRET5F 370 v ORIUIEFETH 5 Z 025,
B THFEHERIN - it T Xz T £ < OfffR %[
THEIVECTHD, . LHIERTILTUIFavo oD
AEEICHUE U722 TR U SR E TR 5 5, £/,
BRNES HED D B LIFO A SR SRR OEFETE b
n. BAFHAEOVFINE (BERDB: Cov o) &E
& ED7ARIUORURE & K720,

@/ (h2514J9F) Euphorbia adenochlora

C.Morren et Decne.

RDB : Zffigfs1] (NT). JE#RDB: C5>7. EE

RDB:BZ>7

S INRBIERBU R E T3 A AR TH S, 2016
4 A7 HIZ, EEOHAD S TEEENTH T / L
WD TENB TETH D &g D -7z, H8HIZH
WFHAEAFNEL . [FRHCEREE AT 72, BHARRIFIEE -
ERTEFEARIE @G GOz (X24), EFHH
I TOVWEEII 272 2 IRBFHC, R i &\ 5 Hie
DTUHLWEIHZ B EH, N S E TR
EARRBRIZEDREI TS 77, 1 IROH AR AL
ABELTED, UL QRBEN SR EZ R L. B
Mz 3 6 T VIR ORRELL . 4hlPIE TR
LTS, EETAMERE IHRY 720 10455 20 AhE
AT HRIRT, BRI 7R 1450 1AKRS 721 10kg
~20kg LEHL \ Z RN CE L7z (XI2B), ZOH,
IS d % SRR IR AT X0 U ADFR AR & i L C 7tk %
LT 50, 2D B AflfRZE YRS [F D | 4
Fe T ERBEECR RO, 1 Tl A RO BUZ I TR
5EH12 o7z, SR N COREPEMIFEAITEOTHE,
Btk & RO PP CRRE S hzidses iy Ch 5 (f
ff5 2002), ZOHOFACTRELOKRFIHTE AL F R
S, MU ORI =& D Th > 7=,

—113—



Bulletin of Japan Association of Botanical Gardens

X2 /v A HERR (20164E4A8H). B : L
540 B o 72 #ko

FEEREEENEEZ STUCEMIORT
®kex/HY (X2 ARI5F) Ranunculus ternatus Thunb.

RDB : #E#EIRI%E (VU). JE#RDB: AT>Y., KE

RDB:AZ>7

¥ HHE O A H TS B A AT, RV
A B TR NI TH 5, TR SidkE. &
PNIE AR EEA 2 PRHC L 7=kt v A & s ) e )T
N 2 R DOAT (@S 2001). Wik FEATCINT
FFTITHER L TLE 572 (RN 2013). ZDS5 5, Nk
NFER ) A B A RNRB BRI RE SN TED, 55
1#% 2016451 A 21 HIS YRR~ L Toe2n7z,
FE SN, Frife T VR P CHABATT L
— LN fE T CREE L. BNDWRETRES A,
Z < OMFARINL7: (X3), $REINL 7-FEH3ID dFE L
7h BURRISRE T ERENR. b EERIASSE L2z, DI
O EH RN SUEIZ K 0 B TE BB, B
B L7=MEA AR Z R Z idc& s, SRichir3E4
HAEITCATF O T, hEIE CORMIRIHIEHEETH S,

No.51(2016)

X3 bx/AHY. A:iERE (20164E3H24H). B: £
DREEMFF TV BT (20164E5H11H),

@F XTI XY (N4 VI8 Tillaea aquatica L.
RDB : Z#EEE (NT). E#RDB:AZ>Y. EE
RDB:AZ>Y
TRV X7 PE, & 2-5em FEEED/INHO—AEA: fii)

T, G TN IR TR DMK EETH 5. IO

Kzt ->TaBY Ao (FFVIF) ISPTHBH, AR

W& /&, FTEHICIE 1930 AU AREE T CREA D EREL

SNTLIRE. B RO LoTOh, 1991412k N

FUZ KD AEFETHOWHIH TRFE R S =28, ZOEEHTE

M L 7= & bz, SRS ORI RN & D ARES

TREFENTED ., 201644 H 25 HIZ Kbk A kel 25

W02, X 5IC, Rl LZFIREEO L £ 2 ol

SN, PHETT7T I A0 SOREWEZTEOT

ERELCRUNZE TR, £ < OkkAER7 (IX4A).

AR 2 CORAME - Wl SIED RO HIZERE L T

BARTEEZITAL, THIZASTUIEALDFFE2HELE

WiFE L7z, FEARER L 720T, RAEA S 1991 FIFE R

LoD TR EN 2B 201646 F 14 HIC

FHHE . RO, ARG & B ICHUbE A A 5

fiL7z (X14B)o KEZMNOILER T, BRI

Ko TN5EZAEPINIRANAER, 2545012/ D95

—114—



H A hit g 1 2 s 451 % (2016)

EAHR: BERWL 9 V7 =427 v o (hW - WE9EEE).
WEREAND & 9 TEREGANGE G 2. ST,

BREEE (2014) Ly FF =479 22014: HRDHEED 52D
HIWHAEEY 8 W1 (HEAEFHRIH). & x5dn. HH

Loy FF =87y 77 (2001) SKETERH )T O IR | &
BhE: Loy N7 — & 7y 2 #2001, TRBRERIEIT T
BRI

RNIESL (2013) SR lLpekipXas (1) . B MR

TAIYATH, A HEEEk (2016456 A1H). B :

HAERD (20164:6H14H ) o

720 FNER TN b6 ZZ /WD EN72DTH BH, K
ISR Z N ZFEBR ORI SRR S s 7 T REE
IEREV, KT RO E > TB &S At L
FEYVTRMFTN
Y. AXR )T wRT, L oH, FYXIREY, ATS
IVHIYV, Y, ARTH, FEAVINY
HEDKEMEREE L ICRONT2, AHIE 1RO
R AFA L TR R o o7z, RO
KT i 7 & DFHFEAED BRI Ch O . A
FeoTN=Z EI3EBETH -7z, LrLans, ZOERR
FERAHDZDVDE TN 200057, RIKTEHEIR
TRAE U CHEIPIECHERe & v do o #kio U OSSR A1 7

MEBRL QWL 572, $9100m? 12,

1X¥Fv a9,

bHETFIE S NEE L TND,

7 - RS - SRS () (2001) SRt B pEAERS SO,

AL B 12: 105-162.

7 - FRIRRE - EAR e () (2002) SRR BLREHERS A4,

A& HR 13: 131-184.

FRRERRAT - HE L - RS () (2005) SRREULPEERS HRE16.

A& F2R 15: 93-146.

SO IR BB TR BR BT AN R F AR BUTRR () (2010) TREEDH

—115—



BFEEMEGEEESRES15  116-120 5 2016

(B ThAL] OLTREAAZBAZ.
P TELATOZ2ZS 72012
— P15 LR B D IR 5 —

How to get the guest to enjoy the botanical garden

with the spirit of hospitality
Activities in Hakuba Goryu Alpine Botanical Garden

F B
Hayato TSUBOI

FHS o s Lk
Hakuba Goryu Alpine Botanical Garden

B PR ORENIEM & - BRT 22BN ETH L. (68T L] OL%E & > TEVIEOREY Kk & &8 -
FESE, KEAFOHIZEH L TE 5 A2MMEHEHIET Z & T, ST LICHYEOBD 254, HHZBHL TS
59 ZLIBMRLOTEAVB N EE LS, REIOWYE & U AN AES LR O TG 2 25 558 5. WEIC B

5 [B& T L] OFKIZAT TOHEEREET 5,

F-T— Kb eTal, BEWL. M. REEBORM

SUMMARY : The main duties of botanical gardens are to study and display plants. With hospitalities in our heart and

mind, our aim is to let all our guests have breathtaking experiences when they visit our garden. As a private botanical

garden, we continue to study plants, and promote our attitudes to visitors.

Key words : botanical garden, customer satisfaction, hospitality, increase number of visitors
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L L DREYIFE A SRS 5 Z L ICHID A TS,
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ZFNS DM ED 2 &4 72BN S 7
W, LH. SHFINBEY DL & THEGIE S
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EHEDERERE LI POk

TEENOENBIIZDONT Y, BERICHEED R E
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AT, BERDIFEAEIBOEHME L TREN
5728, fHRIEREIA RO XY MBEE XA EAA S B &
JEU 72728, BOHERToERE L. &7 7 T —
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R (2013) <ML I AIEAL ! B8 Ta L. http://www.
omotenashi-nagano.net/ (20164-7H30H 7 2 & Z)

K13 Y7 hEERL LRESEREEM.

AL AT 720D TR E B IT>T0B  (X13),
TVIROR A 272 1T, BERORDEE0%H6
WEENEEEL, BETELOLELSTAZ y TH—k
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What we do: Cooperation with
various communities and institutions
[ = R 7 S SOk I S
Shojiro NISHIHARA, Kenichi HIRATSUKA,
Junichi NAGASAWA*

SCEBI ST AE
Kyoto Botanical Gardens

AR S AER3RE 2 B RORES LIA < HFROENDS;
ELTThaRRL., FYIOBIE U T ARDEEIZE T
Ll yic, W EOMFRIH ST L EHFEHMEL
T 19244F1 H 1 HARHHE L 7-Es% ., — AR i
DETARINERE 2 GATNS,

BB Cd BRI & > ThEIEA IR & h72 R
INTOBPDEBELARAL Y MIEIDTL XY M el E
%< FEhii L CARE 100 HA#HIELER LS, L
Lanib, HARBBEAEMINOBLLORE D & L &ICHILS
RN E & & 5T RVEER ORI OLE & 58k S
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T 57200 E A 2015410 H 16 H. 5B Al
TR - AR BTRAR AR A B 2 LT
Wi L7 (X1,

S EIAREAE 82km,  HPY 18km OMIEVE T, 1LibkA 89%
i, ARAKH300FE, FAKKIBO0FH, 44130 FHD
F11,200FE 4 0 OREYIAE A LTS, 8% % T138km.
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B RBEROREDAE AN AT LT D | IR
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KO7 0T OR TR RN % S8, HAREREYIOR A
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T606-0823  HUABIT HCER M AE 5L X TG AH]
Shimogamo Hangi-cho, Sakyo-ku, Kyoto 606-0823
j-nagasawa47@pref.kyoto.lg.jp
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The flowering of new Hybrids of
deciduous Calanthe and Phaius
(Orchidaceae) in Hiroshima
Botanical Garden
PSR 92 - B AR T - kR B

Minoru ISOBE*, Yukiko SHIMADA,
Masao YAMAMOTO

NS LY N

Hiroshima Botanical Garden

RS TR A T3 T BHEYIORF A K OSSBURESHE
O - BRI KOGRAEIZE - W REFISH & AN T05,
ZOHRTERHIH ML YER LU R R E Zh o DR
IZBWTC, KIEBEOHRERHET VB RHE LTE
AN RN < TR AR R OSERRBI R AR S 7201
T e OVBRAE A SRR TS, KEIDT v FHEYIOIE -
A KOFHASRFZE - W RTINSO T OB L 7 S Fel
HUZDWTIIAGES0 S8k L7z (B S 2015) 6

N CTARETIEI L 72 2hdfdD > BAERIEL . R
BTN TELFEN I RB RO OERET v ¥ T v
JEAEEDMAG HE & Z ORI DO TUIARFORRSALE*
FOHCECHE LT/ (B8 1987, & - A1 1990,
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REEHEDHES SO EF
HhZt FUF (Calanthe Bryan) X hZt LN
Z (Cal. rubens) =3%FEcES185 (1)

RZIZEDH B RIS H0de a w4 VI, BEIAIZE
HIHET D, KIEREOILEED 516%E% 30-60em XL,
10D/ IMEEDT 5, /IMEDEZRBAIRIEZAY 3.5em T, {6
FREER I AE~kE, BRRkE~REEE, B,
et AMBOPREIEE R L TS0, BROEGRAMH
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F1 ZEMIEXOXEHEAGHE EXEEEE (X
E0&ES185). A: 7Y 7> (Cal Bryan)o B 1 VXY R (Cal
rubens)o C + D : ZEAEHFE,

F2 ZFEMIERXROXEHEAGHE EXEEHE (X
& B186). A : VXY R (Cal rubens)s B 1 NAF % (Cal
vestita) o C : ZCHefE AT,

hZt WD (Cal rubens) X 7152t NXXF4
(Cal. vestita) =XBEcE+=186 (X2)

FZIIHTEIS, {62 % 40-60ecm X L. 10-15
EDNEAEDT B, /IMEDERFABRIEIA dem TIEFR, 5
Fré @ ubkea, {6, fEte Miglohiiiz £ LT3,
FFHIER (Cal. masuca) X HhZr+ N (Cal
rubens) =XEcES 347 (X3)

BRI AK IV, HEEN lem. & E 3em, TH
&0 ARORNEHEOENEZ R 2, ZITHFot
FOTEEER 50emIMAIZHIE L, %9 181/ MEEDIT 5,
IIMED EPABIRIER 35 Sem., fEFR& S 13bke,

HARRDIE L FIAL R0 EfE T 3RDRBHARD b 25

T731-5156 JAERIAETIHEAXE®EI T H495
Kurashige 3-495, Saeki-ku, Hiroshima-shi, Hiroshima 731-5156
isobe-m@midoriikimono.jp
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X3 FEEMIEXOXEMEAGHE EXEELRE (X
& S347). A+ F+H ¥t (Cal masuca)s B 1 VNV A
(Cal rubens). C : zCHEAEHHEL,

C

X4 ZFEMIEZOXEHEAEHE EXHEEERE (X
Bi%ES388). A : ¥~ u(Cal Yamashiro)o B : B+ 7 (Cal
rosea)o C : ZCHCAEHIFE,
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