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The taxonomic discussion about flowering cherries described
in “Kyoto Rikyu no Sakura” by Dr. Manabu Miyoshi
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SUMMARY : In reference to “Kyoto Rikyu no Sakura” by Dr. Miyoshi in 1920, follow-up survey for the listed cherries
was carried out from 2014 to 2015. Although four cherries in Kyoto Imperial Palace or the other palaces have already
been reported, the results of this study showed that six cherries in Kyoto Gyoen National Garden and Nijo Castle have
been confirmed. The classification of 12 cherries, including the propagated cherries, were examined by the analysis of
morphological observation and DNA mutations. As a result, the successor tree of “Sakon-no-sakura” was considered to
have been cloned from “Sakon-no-sakura” in 1920. The two cherries confirmed in Omiya Imperial Palace were recognized

as new cultivars ‘Gosho-Yamato and ‘Omiya’, and considered to have a high value to be preserved for the future.

Key words : cultivar, flowering cherry, Imperial Palace, old tree
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FTHZLIIMFE LN, LA A TR
i B OXIICETRILE Y VIOV ATV a Yy
TR ORLz, — 7, [atdbiEey / #2] 1ISidiheh g
LRI ML E LTZOEERDZZLIFTELRND
T [k R oslHIN 2L ERT &S, FHL
OFiE [| Tl>TRLZ,

¥ IS (2014) THES X7z K50 [ntabale /12
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O 1] 3BUTFL TR ST YR [15E0k] 1 [
HhilEEr B O [ eS| Th 5 ZeavRE X h s,
L7235 CL R | MiRds KOS LDk Ok,
[nibEEer B OFERD S ZOEFEFL B EDT
o EHE AR EE R ARG A RRITINA 2,

fEREER

BHFAE : 2015 FOBFHEOME, FARES & — 5K
IZBWTRO LS IZBHFEL TS0l A 35 2 7= (1),
xR, UMIHO TR EY 7 S OBME S B IO HaE
FHIES (2014) DF 212U 572,

1. HOHEOE (GrEkEsh) - EAEOEUMO ST HER
MEFTOSMIL, BIARDZLRNKED s> T, iz, il
PR HEBOAT BRI SISO 7 5 AL D78,
SREBOREER 5 . W TN 5 KA R % SRR X
NzeBZoNb, Lzhi->C RN AR

#5077 (2015)

2. ABOE Critbiinst) [ arEbiEer /B o [SEn]E
PR &id, BUEOHBTEEFCRMOL & E 2 6hs,
ZORNZZY V32 I 0L KRN THD . RO
NN RAARSFAEL Tz PRI THA 2k
& < WS HtHRAY 100 2482 5 & 5 mEAERH 52
S725 NS EFHED 201em Th > 7= kL. = 4F0FHd
W5 b zeEnEnE B L oh: (K1) . [REHEkEEE
IR Tl [#EFAE] ot chsZ ik, A
ISETFDNEOTH 7z, RREEETIEH 5 DD,
KELHA X TH B L L FOERIN LY~ s 7 &
RRRDBZENS, [AHOIE] ¥l L7z,

3. BREME (L#bEnst) : [ZEMTHIMIRET] o [AHOR
Of] LabxhTndA, LilofEE [AHOM] o
FiiE ({61 &ab4 2 53RN 68057, 7=
72U, FCiEYy >y o 9208%< . [AHOM] OfFEizH
ST, TEREDRLRZE%E Y §5 & 5 Aflilfk g W oz,

AT, [HOMOM] 3Biff L& L ohiz,

F1

B3RS (2014) AW 2B FIC L7235 72,

L7etioT, TAHOIE] 250 CGRAL TS T2 S

[REBE /28] (CEET22014FICHER SN AH IS E2015FICHABT SN AY I SDEFERER. £hoF

Table 1 Individual tree names and taxonomical names of the cherries confirmed in 2014 and the cherries
surveyed in 2015 related to “Kyoto Rikyu no Sakura”. Numbers in this table were according to those in Nakai et al. (2014).
EE |5 =0k AT e G| =k
1 | HOHO#E KRER
2 ABO#  HEIABORK  NEHOABODEEEELD YY¥ U5 Cerasus jamasakura var. jamasakura
3 | AR KRERR
REME | 4 THER iRtk 1920 F 3R H > =M. | VYT TIXFF I~ | Cerasus Sato-zakura Group ‘Gosho-
BHEE2AROHHDIEIHL 3 | Y77 HAEER | mikuruma-gaeshi’
ADFH ¥k
5 | B&E WETERER Dbk | 2D EIRD H B IReH> ER | Cerasus spachiana ‘ltosakura’
- R DR 1998 FICHEA B A DN | VY U T X FF > | Cerasus Sato-zakura Group
LRDEEDR KA
=R 6 - IR DRI | R TEDEMRAE Y~ Y5 XF 7+ | Cerasus Sato-zakura Group ‘Formosa’
- <Y U5 Ak
8 | AEH LEH Y~ U F XFH | Cerasus Sato-zakura Group
<Y
10 | KFnE TR K FNER INOKMBEZRED | Y~H¥ U5 XAF I~ | Cerasus Sato-zakura Group ‘Gosho-
- YU HEFAFEY | yamato’ nom. nov.
=HP
14 | KE# KK Y <% F X+ 4| Cerasus Sato-zakura Group ‘Ohmiya’
<¥IZ "KEH | nom. nov.
17 | 2% TEE INEHOBBEERLED Y~ Y T T XA F Y Cerasus Sato-zakura Group
<~
18 HHEILE  FHEL 1920 F 6 KB 1=H. | Vv H U5 Cerasus jamasakura var. jamasakura
WEF 4RO
—&e= | 19 fIER iRt 2N HERR YIY I XAF 2~ | Cerasus Sato-zakura Group ‘Gosho-
Y5 HERHER | mikuruma-gaeshi’
20 |fHEE KR
21 | fHEERRE) KR
22 | fHER KRR
tEREE 23 = Rk NeHOREEIREED  HAIYFUZ Cerasus leveilleana
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X1
A fb. B &k,

Fig. 1 “Gosho-Irihi-no-Sakura” in
Kyoto Gyoen National Garden. A:
flower. B: tree.

B : 4k,

flower. B: tree.

5800, BUKTIE [9-418] LFEE T SapRERER N
ko7,

4. HER GEEbEst) « BUE. orsemrso [Hihk
B DFTRHARE X TN B I 4m IEE OfiEfAn 2
KM ImBBOMEEN 3R D2 (X2). [HiHbiEEE /5
IIIREDFEI A\ 3 5 AL BITHEDIERES. TR
THY, [ R o [HER ] SFRCHETH L E
AbN%., LU, &Il - &l (1943) 12 [ZARC pkA
DTFD - MNEHEARTHDH, BUEFRRIAFEL 72& B
5 Thz] LIRENTHB. SHFCE 1934 EORFA
Jizs SI2 kB FEMS BRI N TR, [HEEEs /18] <3
AREflgEEh o, —EihzeE1oh5, &l -
il (1943) O [82] BERITHEL2EDTH B ETH L,
Fr& UTAEREL T B L HIlT L 7=,

5. B (hUAbEsh) BUE, EHIREM KOV kE
Py & NEAMGE A10ALLED B, 205 B
1255 2K KRR 1RO aEEPH A 150em %
AT, [atEkiEer /8 o [HkEE] &E 2607 (X
3)o [atabEEs  BR N ZIEABR A XOitdiE s by, Al -
il (1943) 12id [5 & MESENOMERTINEFTER O & > 7=
WAL | LitibahTish., —3L 1%,

17. B4 C5HE) - [ /B < [Ak=v
7RI — L TR (360cm) | Latibxh g,
HESR SNDIRE A RAL, BUE. RO O ER DM

REEEO [HAABOR]. 2 FEHEHEIEO [ERK] Ak

Fig. 2 “Kuruma-gaeshi-Sakura” in
Kyoto Gyoen National Garden. A:

No.50(2015)

'm" : L) |

|
X3 mERHIED [EETERB DRk ).
Atk B Atk
Fig. 3 “Konoe-tei-ato-no-Ito-
zakura” in Kyoto Gyoen National
Garden. A: flower. B: tree.

DI > THRITEHHED 377Tem TH 5 (X14) . AL
TR & 1-2m OB TEBOFITH 3 h L TED ., [
bR KR O [ ARFA ] ORED 5D BORIZIRA
L7728, HOTERIEE AWMU 5728 % 2 50
%, FZREMRHEBUE [REEF @ — AR A (L=
T/ WET ) | ERLR IR TERD . BUOBEETE Rk E
BRE I A 572, LT ZOMBEAD [EHE]
EHWr Xz,

18. FTRELAE (T 5RHEE) - B, —OBHEEAIE
4RDY=H 2 Z7hH0 (X5). [Tl Lk,

sEbEEE B iR AT ] Th AN 24
TebEBZ oz, [HEbEEs B 1Ickp e [H 7 ZAK
MEFEEmAE 7 | [vhoe s =/ R3FE1E] )57 €7 —
ARIEFATE] L 3Mkd 72 L AMGEIN5EH, BIUE 4K
b BT 2HRICX S ST ERF TH DT Lnb, P
D2ANHFEL 71z Bbhiz,

19, HELR (e - BUE. —olEaEbEIciE. K
KOV IHHY. ZDHIH2AN MR &EL5
iz (X6). [HbEEE /i8] ClddREL>TNBZ I
. 2AREBITHOBE AT KT 20em & FTARIZL TEAR
A X CTH otz TOEFHEGELHERTHDh, The B%E
WA A28 DTHZDM, WiE TEAN,  EEOm@ms
Nedb LITHPFIC K> TRAET SRR B A ohs, 22
T, FEEIHMRNEOD [fEdR | (3735 Ll L7z,
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R4 —FBO [ZFERK] A [R5 ZFHO r%ﬁfﬂﬁm*‘&]. A fh. B6 ZHRWMO [ERE]. A kA

B &k, B &k,
Fig. 4 “Nijo-Homare-Sakura” in  Fig. 5
Nijo Castle. A: flower. B: tree.

20. fHIEME (CSREEED) - BUE. AT RGORER
IZBARDY 32 F7h5 0, TG IR 228cm Of
A2, FAEI AR Ui a7z, [acEbiEs /#) <

I MEER—Thor (4.5em) =] LiddEhTns,
LA L., SN R EADTEDE 3B K7 Sem DHEHTH
O [cEbiEsr 82 o T £135¢455 L& 2 oz,
F7z. R B HHM 95 KRG R ORISR S e
5720 LI2i-7T [HHEIR ] 133F LA EE L bhi,

fEEErRE) (CaRBEED) - HHIBIRE ] EbRCHES SN
B INSBADY 2 I3 5T 5, L. [HEKR
BAHE] R [HRTY | Lo 72RE S O T
Ehotz, LI-T Y] BBGELAVEEZLS
N7z,

22. fER (C4RHEE) - AMEEETIRCIZY 2 7134
7, BARTEIEGE & AU N BEHR R X W 572,
L7223 TRMEIEFT AL [ | 3BAFLAnEE 2
57z,

PFEFHER  PIFS (2014) 12k THES SN AS
Reft, [aghsEe B 1Isitd X0 3502 5
D55, 107HIBAE, HHVIBEL TOBHEMA S
LEZONz, 22T HERURO [EEok] 5RO [/
WOR] ORI ZINA 72 127F0% 2 5 (1) 1220\ T,
VRN OWTEE LT, A, ZRoDH7 7138

“Yoseue-Yama-zakura” in
Nijo Castle. A: flower. B: tree.

DAk, B EABDAE,

Fig. 6 Two types (A, B) of
“Kuruma-gaeshi-Sakura” in Nijo
Castle.

T35 80T, WEOLLGHI SNk a2 RetEs 5
oMb, ZZT. Y0 7OXMMIML & ORI i
I2OWTE, BIEWOhTOS, HHVISHAIVENE
itk L7z,

2. MR A BOR (Y~¥2 5 Cerasus jamasakura

(Siebold ex Koidz.) H.Ohba var. jamasakura) : —#fiZ
Y90 FTHEIZELD¥HE G ATO%H (Miyoshi 1916)
%9 L% ORI ATZRED SERBI L T=Dh, SERT
H%. Miyoshi (1916) TIIV V¥ I+ 4 <427,
AAIVI T HREELFDES ST LA L TIH 5T,
BUED P EI AN T3S B EAZ RIS E SN E B A
SNB5H S 20, [AHOR] I3HREENEHOY - 5
7 5 [Prunus mutabilis Miyoshi f. irihinosakura
Miyoshi| & U Cad#kXCuysaY (Miyoshi 1916) . BifE,
NEFHT TAHORE] BRI TO, SURRESEORE
TREDIIRIZTE o 0h B ZBIRIZ AN E L 65,
ShlfgEd sz [AHORK] (K1) &, REFOEI
BTHDEDD, WHEDVYY I IOERIZEEFNEEDT
HO . Y2 70O HIRKIZZARE LTI A DT E
BNEEAONS, b, itk e UTUNEHOMEEREIX
W 5720, [HITAHORK] &35 Ths,

4. EBR (Yo I XAA TR F s T TR
Cerasus Sato-zakura Group Jefferson & Wain ‘Gosho-

mikuruma-gaeshi’ Kawas.) : [ 5UHEREES /B2 (23T [
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B 33 Mb 0. Z0S5HSHEEO [HIEHR ] 1L
T hbﬁﬂﬁjﬁrﬂﬁﬁww DRI Y- @RV

L [RBR SOV ) | LERLTIRD . 3RO [
%.J DIEEHERL TOBO05EbN S, FilL(1938) 12 [=
IR [PEAEREIRE ] o> [HHBR L |, SCERET b S
PR [BORL ] &34 50fE] Lidlkah, [F4 =)
BB EMYENSHEN TS, LrL, =4 (1938)
ARSI OB [HE RO A
MZE< AL ] LEGRLTRY ., RIFAIL TS Z EAVRIE X
N5, (xR EHENTTHIIED HER L3k 2
EHHN BT HOT, 1920 FOFERFZ = 4FEZ O [HHH
W] B U TE ST AT TRl L7222 £ h%Eb N5,
9 LA O 70 R i & U CoitfiidEi., JIig

(1993) 12k -> T T ORI X7,
FOIZIBARI2 K H 121920 4F-HFDHh 37 FEEIFTANC & - 7=l A

kb, BUEOAIRIZ D% TH B8, LRI
WHECHE NG WNEEE A 65, $72. APRNI AT

AL TR ] Cidza<, Al (1938) RBUEDE
ABUZHOWSITNS [HEREL] 25U ThA5 ., Ak, Bl
1. TFEEDR & UCEERMPI AL ETRIG ST
WAL eI (X12) (20T SSRZ
BEG LR, Hl—2ra—rTh2 2 LAHER S,
Z 2T, st LI EPTAOMER 2 Ao & U,
FREGEFRED 2 5 50— PRI Z OffiltRD SR E M7z 6 D
HEETHINEEELOND,

5. EETEREAOD ks (Ne Yy FaERY Cerasus spa-
chiana Lavallee ex E.Otto ‘Itosakura’ Siebold) :
Miyoshi (1920) &, = F v Ofrctamh s Ria o
SO%, [HEM] (BA TR, $ME Prunus aequinoctialis
Miyoshi var. pendula (Siebold ex Maxim.) Miyoshi) &
[ A% (f. rosea Miyoshi). [/NEXAZTE] (f. plena
XL TS, BUFS 5 20ke — Ik
THEDIEZEDEDOTHD (X3) Miyoshi (1920) @ [
Tl &—Hd5b, k. NEAMHEE Z0&DOD0 a—
VIEIHMER ST, [FIE] H50E HLELE ]
LENBEDIUIER DO a— b5 (Kato et al. 2012),
[ ] & [RIAGIE ] 1, TERERYIC & RIS & B
X2 Z L3 TES, QeOORSEMEETERETH D

(WA 2009), ZZCld—EWEXD FAmp L UHKZ
O NEAMEHE DSDIZXT5Z e, s
L3 b LUz, 72720, RO ZFRE LT3 ER
3 E THOWSITAS RO AU TH 5.

rosea Miyoshi)
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6. EEDK (VY~¥ U IXAF T vH 2T Cerasus
Sato-zakura Group Jefferson & Wain) ; ZENEDR 1%

(YH 2 IXF ALY T SR Cerasus Sato-
zakura Group Jefferson & Wain ‘Formosa’ Miyoshi) :
il (1938) 12z &, [nvhkEEs /M TH& s [/
WO 13, 1855 -1 hilidk & 7= 6 DT 1929 4RI THbFEL 72,
ZZTEINhE [WREREON] &§%., Z UORIIEFHDR
ORFEARPER I, ZHht&fkiii s L T8 19304 [/
WOk ] & UThERkE /e (il 1938), Tha [HEfA
WO &95, [WFIEEOR ] 131997 4k HEL T
TEOMEIRIZ 1998 IR A K A 5Nz DTH D (X7, EA
2009) . BUHED D% [FERIGEDN] &§5, E6i2, &
BT RIS T e DEADA S Td (X8), Z
N [FEEORRME ] 92, ThoDfEIHn AR
RN K> TREIEI NS LG8 H D0, LT
Bpishs5585% (Fil 1938).

Miyoshi (1922) & [BIVGAEEOR] % [Prunus mu-
tabilis Miyoshi f. formosa Miyoshi Z50T#E] & U CidHkd
5—F. ZTDEN% [P mutabilis Miyoshi f. formosa
plena Miyoshi NEATEE] L UL T%, [HED
PR A—EHXETHBE I LI L., [NEATE] 13 EmE
M5-TIREBENT 5 Z EHFE b, BUED [PPSR
O] & [FEEORAEIKE | 138 OfBd—EKE TH
B0, L {IAEFFRD 6-TRUIE A 1-AEM R I D, TR
T2L PPRIEEOR] BAERBDIG A TOERRR LN
Teno, THoH [ Rt /B o [NEAALN] &
HEHZND . WITNERPREINLRHIES T1E D0,
RYEDE %5 E DI REH IR Y~ 2 7 0% BRI I3 7%
L AFVIHF I TN INRMELIY o TLH
AbN%,

—Ji BB E A O L EEBRMBI AR TR /2D
i R R — S THODEN BRI ZER S [ R A3 DR |
FORHE X OFEESEC [BRRBASEOK ] LFkEh’
B2 IRHD ., IhBIFVEDDIa—VThHY [k
MO EN-DEEZH5ND (Kato et al. 2012), %
IT, Ihoe [PRREEOR ] BEIZDWT SSRA %
W U7z, ZORER, [HROb%E Jo KOk - A
WekkD¥ 2 7 DR TING HEMSED [SIRBAEOR ]
BESMFTHRE SN TS 0L —HL, Htru—reH
AbNiz, UL, [PEREEOR | 7213 Zhsofiike
AT L2 Clds< . OB AR THE
FHNVIEETHRSNTBT BRI E N LAVREN =,



H AWy 1] 17 2 5k

X7 THEHFAO[ZEEDR]. A . X8 JWERMHFD [ZEDR] DiE
WERSE. A 7. B, C: 4k,

Fig. 8 The successor tree for
“Sakon-no-Sakura” in Kyoto Imperial
Palace. A: flower. B: calyx. C: tree.

B:#, C: &k
Fig. 7 “Sakon-no-Sakura” in

Kyoto Imperial Palace. A: flower. B:
calyx. C: tree.

INOORER, [PPAEOR ] DAoL, [PGA
O] HAHWNE [IRREEOR ] 7262 a— Ui shiz
Lt EShs, HiEsio [SRESROR ] 131944 4F
IR SNz Lilgk SN TH 0 . [IRIESEOR ] 225 15l
Ehi-&EZbN5, FiL (1938) itz IELL WA
O] & TRRRIAEORN: ] HEC 2 a—rThiut,
INBIETRT [IRALEEOK ] Ik 5 70— b5,
— 5 PSRk 13 JERER 25§52 © Miyoshi (1922)
O [FEHIE | LB 6N, BN BRIES
XN, [IHIBEEON] oIV iihe FiEd 5. [F
JRIENEORZ] 13 Miyoshi (1922) @ [JoiEsd ] &%
7= < BRSSO ETREPERR  [WARITACT O] 23 [Aeiohiged: ]
THHURMER B Z oNBH, BURTIE [SORORA%kIE ]
3 THREASEOR] Dy a—2 L 500E088 - & & ZRM:
MNEneEzbNhb,

SRS OWTHRET 2 B E13H 5745, [FEXEO kit |
DY a— /IS PHEEEITT [AEOR] & LTS

#5077 (2015)

X9 HEHATD [AE®]. A: ik
B: 4k,
Fig. 9

Imperial Palace. A: flower. B: tree.

“Kokonoe-nioi” in Kyoto

NTHY ., TERENERHEDOR0D O GE L B HULTE
FROYFGABIGENRIRAETIME I T 2 1 EA B IX
W45 Z LG ATRETIER, LA TIHE L5 =ATD[
WIR] AHEEERA LT RS it LI L7,
— i [PPERASEOR] 3R RIS RIFE R 5 h
800, [FEEOR | & UTHEE T, Lhis T

[PRASEDOR ] I3REE RS 3, BB L LToIX
BN T F L LT,

8. NEH (Yv¥ U I XA v%# - F Cerasus Sato-
zakura Group Jefferson & Wain) : Miyoshi (1922) i3,
HHEEATD [ LB ] % [Prunus mutabilis Miyoshi f.
kokonoye-odora Miyoshi] & U TECH L7z, {68358
T—HKXTH O, O HIFH S 2R U T&
T ARHATHEI L2 [JuBEG ] IS8 -7 3R S
Wiahotz, 72720, ERRPERARRIEAT, 18HFD A
THRA S, MaY s I T3 a{AL v o T
ERMELTY Mo S eI S (X19), L7edi>T, oy
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10 KXEHEHFAO[EFRAFIR]. A E11

fbo B3, C: 4k, B:¥, C: &k
Fig. 10 “Gosho-Yamato-Sakura”  Fig. 11

in Kyoto Omiya Imperial Palace. A:

flower. B: calyx. C: tree. calyx. C: tree.

AR U mAEE L CORAH N b o T &L,

[EG ] ERAHE LTS NELEZ OGNS, AR
s EIRIR XN TS 2 S0k, —RLEEZA YV
27 LBbNBNELSBIRET B LMY~ s 7 Ti3E
L XV HF I IHHELTABEDONELHENS, 5
HCHERHRLIEA A >~ 2 35 LR, 2ok
BRHEL -SRI S, EHITHIEL b EEL 6N
% (A 2015),

10. #HFFAFME (Y~¥o 7 XA AT=4o 7 fHirk
Hl #% ° Cerasus Sato-zakura Group Jefferson & Wain
‘Gosho-yamato’ T.Katsuki, nom. nov.) :Miyoshi (1916)

@ [ Prunus mutabilis Miyoshi f. insignis Miyoshi AFHIE]
1 KIKIEORIN2 SELi SNz DT—EHKEZ THE I &
SRLL KEBITO [RAMBZ] (X110) 135275\ EE
TTHD., HENEHERIIENEEZZENDS, £hHES
(2014) THBRERTWB &I, KEMETO [RHIK]
(UVHBCE CRUEE S MER 6D &b, Hdimids

REMAO[KXEHk]. Ak
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X112 HBEEO[MERERK]. AL B:
e
Fig. 12 “Katsura-Ogi-Sakura” in
Katsura Imperial Villa. A: flower. B:
tree.

“Omiya-Sakura” in Kyoto
Omiya Imperial Palace. A: flower. B:

U Tz siliia 55 2255 BB D b 5. 75t KEMFTIO[ K
FkZ] D SSREREAFIN/zLZ A, Kato et al. (2012) T
W SN TR RAFORS ML 35 0 - THDH T
R E NIz, £ T, KEMRD [RAE] 1SHrbuy
BB iR BT AAMHT 5. TR O
B CHOIRALE, SMUlDFEFRDIETRIZRR AR
WA, BRI ERICEELS 55, AEFRIZIAEIIEZT
6-154%. IO ZLdbs, EfFFHREE T, HH
Fridsk=fg ik, Wihg e, M. (U7
1ZIE 3-51E2HUAIRIZ DL . BildRE 2-8mm THIMZ. Z
NEORHEN D, Y7o 7L NEREDY M2 I35
L7230 LRl Nz,

14. KE® (Yv9 27 XAAT~v¥o 5 KEK Cer-
asus Sato-zakura Group Jefferson & Wain ‘Omiya’
T.Katsuki, nom. nov.) : FH:5 (2014) TEREK TS
KOS KEMATD [RER] (X11) & [aebite 8
THHE SN TR, NEBX CHEE S EE DT
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Lo, BIGIEE UTHi= itz B 27455 BB 5.
7o, KEMFO [Keh] OSSRAREFNLZA,
Kato et al. (2012) THSE XN TCOBREFORKE N FEE 1
Hibou—rThd I eMiEdEShiz, T T, KEHT
D [RER] I DORER MY KEe 24405, K
EA ORI TIHIAE, FOEFrOSeaRidE ik
KL nD, EFRIRMEMEL? S M T5-10/%, T
O ZLEbDb, ERSFHE TEARNBPINETaZ W
TNEHE, HIHFIEE, TUFICE2-41ERUAIRISOL,
B3R E 2-8mm TR, ZhoOFiENr 6. Y~ T
& MY AL 7R D Ll <z,

17. Z&E% (XYY I IXA AT I¥ 2 T Cerasus
Sato-zakura Group Jefferson & Wain) :Miyoshi (1916)
@ [ Prunus mutabilis Miyoshi f. gloriosa Miyoshi
R B NI S AL S NIz DT, BUED/NGE:
HT [EHE ] PHERTELENEDD, —SREEEO [ ]
SITEEN SRR SN E B L 6D, F72. kDS FRE
LT 8] LXK 5720, HLnakk [
FEWR] EHOBIRETHAS, [ FEWK] DIERIXT
PPEC, ERAMEmiAnvh sl | Miksy~<ys L
FEWERN (X14), 7z72U0., BbEaiES LT 5123
Bz o 7R3 ze < AR L ToXpi3Eglov <4
DTV T INRHEL IS VT EEL OGNS, 7272
L. BOTHIPARIZ300ecm A T 0, FEREOMYT TEA
DBRFLRBAEDLDZLTED, Y14 ZEME > THARK
WIBNETHAI,

18. FHEILRL (Y ~¥ 2 5 Cerasus jamasakura (Siebold
s aCHREEE 1
DIED, =IO S [Frfiilibc ] (ZBE§ 2 acidi3fifEae
Shgons, BFrofllfiEns K52, ZOFFEY~VHY
TEERARA - DEEZ OIS, &> TH TOIERE
7 SECR S T0% 28, BIUEO(ERABIE 3 2R0 |
Y97 OMNOERER THHLEA LGNS (X5). L
7235, BRE LT [FhLIRL | OBFFAHINENENETH
A9,

19. B (Yv¥ oI xXAHo~H20 7 FHpriHEER
Cerasus Sato-zakura Group Jefferson & Wain ‘Gosho-
mikuruma-gaeshi’ Kawas.) @ ~ IR DA ZFEEOY
7703, 2ARL QICIREM R S LR L5 A
55 (X6), “TFHHELL ORI NN TR
SANTHD, Afre LT [H5EE] ZH0EN\ETHS
Do 722U BFTEEELR (L7228 DTH S ATRENER

ex Koidz.) H.Ohba var. jamasakura)
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FRENTOBDOT, ZO2ARIZDNTUIS th SSRZE RO Y
Wi Elck->T, KDFHEMICY a— U EEERES 2 Z & A3h
P&z 6Nz,

23. R (7 2 IY¥ 25 Cerasus leveilleana (Koehne)
H.Ohba) : Miyoshi (1916) @ [Prunus mutabilis Miyoshi
f. divergens Miyoshi Fifft] (ZHHEVINEH2 50k E
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SN ARSI ENE B Z 6N5, Lin>T, ke
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Cerasus Sato-zakura Group Jefferson & Wain ‘Gosho-mikuruma-
gaeshi’ Kawas., comb. nov. ‘fHIFTAHI R
Basionym: Prunus lannesiana cv. Kawas. in Flowering cherries
of Japan 228. 1993. fHliTfHIHLK L; Synonym: Prunus lannesi-
ana cv. Kyotogosyo-mikurumakaesi M.Asari in Cherries at
Northern country 137. 1995. 5UERFAIFTHIHR; Cerasus serru-

lata ‘Gosho-mikurumagaeshi’ Kawas. in Flowering cherries of
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Botanical Magazine, Tokyo 36: 2. 1922. /E¥#%; non Prunus
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DR
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ING TP A X ZNZADOM DKL Z DOFEFRE

Two types of seeds in Vietoria cruziana Orb.
and their germination characteristics

A AL - NIHE W&
Tadashi KANEMOTO*, Kiyotaka KAWAZUMI

w1 rh e AE

Botanic Gardens of Toyama

BAY ST 5T A A S ADRIE, IR QMBI R A BT T &L (R & BT LR A
ATUESHTAH 5. 20 MOMTO%RK, SIZBT 2 BFFIEIZ OV TRIFIEERE 17 - 72 362 7 H %O R H,
VES W TR T A5.8% AT T40.6% . AFAUARIEMITT65% . [T T13.3% T - 7=, WOFITBAF 4T
WIATC66.1%. AT CIE315%. BRI T3.1%. [T C41% Th o, 1E< FET-ORFFMT26 7 AR bl
LTh o, WOHETCIRATHINL 72 26, 1E< T EIRIRE, ORI PR 52 505,

F—T— R ORRSRA APRAE, ETRIR FESRE, ST T A F =32

SUMMARY : Two types of seeds were obtained from the mature fruits of Victoria cruziana Orb.; one with dark brown
seed coat which float by the spatial air between the aril and the seed (F-type), and the other with light brown seed coat
which sink due to luck of the spatial air (S-type). Germination characteristics concerning air and light conditions were
compared between the two types under the same temperature (30°C). Germination rates of the F-type seed were 6.5,
13.3, 45.8, and 40.5% under aerobic/light, aerobic/dark, anaerobic/light, and anaerobic/dark conditions, respectively. On
the other hands, those of the S-type seed were 66.1, 31.5, 3.1, and 4.1% under aerobic/light, aerobic/dark, anaerobic/
light, and anaerobic/dark conditions, respectively. After being placed in germinating conditions, the ungerminated seeds of

the F-type were healthy at six months later, while those of the S-type have rotten away. Thus, the F-type seed was

considered to be the dormancy type, and the S-type seed was thought to be the early-germinating type.

Key words : aerobic condition, anaerobic condition, germination behavior, seed dormancy, Victoria cruziana

24V URIA A A =N ZED K K F =3 Z Victoria
amazonica (Poepp.) Sowerby &/35 277 4 X =N V.
cruziana Orb. (3BT 2 1) 7 FEEED ZFEORAREYIT.
AN L5mISET 2B RAHEETENI RS ZETRLSH
5N T % (Thomas 1982), F7=AJEIZIX 1960127 %
VAR IS= TG v oy FREY FEIZ B Cil RO
ZRICEDIE SR [ vy FN 4 TY » b
Victoria ‘Longwood Hybrid' | 2% % (Perry & Peter
1996. Perry 2005), HATIE. HUNPIE. LS
Al JOBEE RS AR I A+ =32, 257
TTAXZISA, v 7oy I Ty PR SR, %
NS DFEOFRR; BRIFIZIS U748 7 s ShTng
CRERIRE 2004, 7 - S5 2004, FA 2004). &Ll
LU T 2007 402 85 2 7 A A =/ SZDRRES 11

ZHESL % GEAR 2009). 200847 S54RI A OMTHI 50
AL, XOICBEfTHE LT, IV EERRIZEXR
BEIRD [ A A= NAFSTAED | LEEZOE
KT BUE T2 BB R ZFEL a5 GEAR
2013).

IST T AKX ZINAIEAFEETH B0, w Lyl
TORIMREE TR 11 A MDA Rzt 2T offdkss
WMitd %728, 11 H MNISRFEZA LR . il 15°C TIRAF
LT3 SRS W 4110, 6 RSO SRRk L T
%, ZO7®, ZEMIBINCOEIR, BT H AT
72 DIIIHEF R T AR XRE R LT ZEDWAET
BB, ST 5T A X NNZOFRFERHECONT
FEEL 7=,

* T939-2713  ELRE LT b BT A 42
Kamikutsuwada 42, Fuchu-machi, Toyama 939-2713
kane@bgtym.org
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IST T T AKX ZINZAOREHAEF LRI, EORIR
OIRFER Iz A E N, IR & ORIBRIZ 22 5 & & A TKIZEE
EMBEORT (DIFFRIEIRS) & (R & ff T-25%
HLU TR EEZ IO EGOR T (LIF SEIEITL)
MRAEL Tz (M1) . FHFFEEIE, w Lkl
TIREE L3 30tk zhehns. 2014411 H8 HIC
REOZFDGRD SNz g REOREES OERES, %
NEP SR L7484 O, FRELL =13, AKE K
%7z L7 E U C15°C TIRAF L 72k, INRREZ A
R UARRORISRAZ O B, [ 5mm DL EORE T4

[ R

B INTGTTAFZNZAOEFOEL, A FENIRRR & O RHBRL

PR C W T NIl C o ARAER 2 Bk L7281

K2 HFRBEROFMEHHEE. A WS%EM. B: FR5M.

No.50(2015)

SEHRL . 7K 30°C CHFGRIFOIHAT L 5T, WSSOI
it BT DA ST, FEHFFBRUME U722, GBRIC 7 f
TiE. FRA1013K, SHA 961K Ch 7=, hFxgtbE
LTI1360 X 30 X 30cm DAKENIfE T2 AhTT7L— 3
VETO (X2B). BEXSRMEE L TU3& L 727K % 500m ¢
Aoy bR MU URE A2 ARTEEAL (X12A) . PHArE
LT 1I8WLED #AT FiciEE . ENERL, KETe L
TIIR Ao 24D T IS 2, R L& 0 ARl
Imm A TE 2 DEFRFLEALL (X13). 20154-2 A 18
H7%25 4 23 H & UM R 1 L I 1450 72,
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s

R3 HFIFIEF. ZANIFFILD SME LR,
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20154F-4 F 23 0 O ¢ F RURE 138k S F T Ol
SR HENEL (45.8%) . FEHFEERFH G 44 H %D 2015
-4 A 3HETHRIDMMER S, [FRGITT40.6% Th -7z,
FARIFE 71, PRI Cld6.5%. RIRGATC13.3% D
R HRAERN LT, SR AT S Che ® F8 30
m< (66.1%) . FEFREIERTMG 7 H %D 201542 H 25 H
IZHRHL, o RBEHM 32015496 H 18 HE Tz
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T31%. [AEEIIT4.1% CTh-7= (X4), FRFEHIEHK
THMETORAMMEL . ST FORFEIM TS
HeL72 2015456 H 18 HIZkW\T &, FAET-OATE ST
ZZEUIAE N 572,
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ZA VU RIORTA A F = SRR IR B 720 . %
T (Borsch et al. 2007, Lshne et al. 2007). 1 ¥ F»6
HiE., HAIZZMi9%  (Mabberley 2008) HHEUSEORRIZA
ZJNZ Euryale ferox Salisb.23%%, =/ \AD5EMRH
I ZRIOM FANRAE L . FEE S M3 5 & D358
BHET. MR ORMAE 2 DR AT T Th
T EMNRESNTND (HFA 1986). SV IF7 774 A=
INZ 2 BifE R & N7z AU CI3 F U 13 A e 3 A
BTHOE B D . SAFE 3R ARG TETH S 508
F#Th 72, H.E (1983).Ehk (1984).Perry (2005)
12K B &85 7T 4 F =/ N ZAD5EHFE 3R EIZ MM
0. FZEEEI SRR TH ST &n s, FARE 35
HHETTHY, RIS, THEED STIFE I F T
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M5 T5 (Okada 1930, Kumaki & Minami 1973),
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Study on Angelica acutiloba subsp. iwatensis as a medical resouse

B R - AR B
Mutsumi UENO, Yohei SASAKI*

SRRSO AT 77 R
Faculty of Pharmacy, Institute of Medical, Pharmaceutical
and Health Sciences, Kanazawa University

B IY~ b F Angelica acutiloba subsp. iwatensis (VLT RE, HAKMTZ O P AZEHEMICHEHE STy
7zo — N, BUEHHBENTRE S S M7+ A acutiloba 133V~ by F 28R - BIKL 23 D& h b2, FEINEAR
HTH 5, AFETIE, IV b IFBIOEMAM Y FI2ONWT, TREFNHT2 5 AT L. JHEYNZ LT
B DR AT 5 7z, RSN & 2 WTiEBARO T, GRS OKRE T L 72658, I v~ b o FICHRT 54830
P FICHRT B [ Y] CHLAVRETHD, EHEEE LTHEETH LI L #WENITL,

FoU— R ASE bR WERHE. IV bk SEHENRE

SUMMARY : The underground part of the Angelica acutiloba subsp. iwatensis was used as a medicine in the Edo period.
Although “Touki”, Angelicae Radix in the Japanese Pharmacopeia Sixteenth Edition, is used in Kampo clinical nowadays,
its original plants is not A. acutiloba subsp. iwatensis but A. acutiloba cultiver. In this study, A. acutiloba subsp. iwatensis
and A. acutiloba cultivated in a same condition to make evaluation about the quality of those processed underground part
as herbal medicines. The sequence analysis on the specific region of the chloroplast genes, and the quantitative analysis of
dilute ethanol-soluble extracts, ligustilide and sugars were performed. These results demonstrated that those two origins

are extremely close relationship and A. acutiloba subsp. iwatensis is medicinally an important resource.

Key words : Angelica acutiloba, Angelica acutiloba subsp. iwatensis, herbal medicine, medicinal resouse, quality evaluation

I Y < b Y Angelica acutiloba (Siebold et Zuce.)
Kitag. subsp. iwatensis (Kitag.) Kitag. i3 - AN
ORI 6 24 HTH % . HL60-70em T,
TEFD T ERRNTIRE, &FRICEXD D5, FEI 20 3T
REECHZ X iR THh 5, F72. FHRIZIRINS L 5A
Exfa Lahad (erts 1978, /NS 1987), LI
fRUSiE, 2O TFEAERHA L LT T 220 ) ilihid
% (N 1969). My, @ EAabr S 2 B3 CI3S L
IZHPKS 2 DL BIEFECHIK S 2 EOAMFEL THD . il
FIIPWCY R L LREh, Iv~ by RICHkLQZzE
Hiohs (N - #)% 1969, v+ 1957), t%&EIIH
ELRRE PN TND VX THDHEHBLENS, B
i, 37~ P URICHEES 2 RH3G0HE Loz s, fs
FETHB bFIEIVY I oF G L3O THS L0
HEindHsb (¥ 1958),

B [ (b)) |3 SSuEHASER 7 (JP

16) . ®VUFED [ bYF Angelica acutiloba Kitagawa
F 723Ky A b+ Angelica acutiloba Kitagawa var.
sugiyamae Hikino O (H ARG TSt EMmELZ RS
2011) | ICHBET 3 &l S Tns, SEREMISRE SN
T% by FITE, ROMEICOR 28O R, FERR
DdHD. TR ARG TH BB EDREDH 25, WIh
LA TR SNEVHITH S, — . IvhoFid
TEOERRPIEMOELITHE b o Ld THIML T . 4
HORTIPTFLD N NP0, Thbb, Ivv
MR I TFORMETH LIRS EAONDS, F2, K
BRI A T2 & & AWSIAEREO 2N
BEHENTAZ LSBT, IV~ by roSEHREE
L COEBEMHIBES b Qviny, 22T, I v~y
Fo by ROV ARG L & BI2. FRMFCORKEE
1O, ZORE%FHIL 72,
BEESE [ 3SR T a3 N5 FTlohk4 s TR

T920-1192 ARG AR nT
Kakuma-machi, Kanazawa-shi, Ishikawa 920-1192
sasaki@p.kanazawa-u.ac.jp
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ZLOERR, PUFOTEEKSTTH S ligustilide DFEE,
PEHOEEAIT 28 E LT,

MRIRUTTE

1. M (1)

« 3 Y~ b7 F Angelica acutiloba (Siebold et Zucc.)
Kitag. subsp. iwatensis (Kitag.) Kitag. 5 )14
EEELLEARR & D12 FREL () T EREGF T HLS) L.
TR I - R RS F
FCREEEIT-72 (K1), Iv< bYW, IUE
Yiaviis e, #ke L7z,

Table 1 Samples used in this study.
i
YTV [RAEH) BREIE EAT TRIAER
IYv bhUX A acutiloba subsp. iwatensis &L &L 3
NYES A. acutiloba &L &L 3
ryx2 A. acutiloba Y (B»A) &L 7
Fy%3 A. acutiloba Y (B»A) FY) (70E. 50%) 5
iR
HLTILE RHEY
RRMiEm A. acutiloba
N A. acutiloba

40 . B0 {3 80 ¥ 70 . a0 L J
S

Bt I¥~ b7 XOKRGERARBIE. A EHOFWOMT. B: EHETOW. C: @O D Uk, E: 2%,

Fig. 1

Procedure for preparing the drug derived for A. acutiloba subsp. iwatensis. A: The growth of seedlings. B:

Seedlings before transplanting. C: Cultivated plants. D: Whole body after harvesting. E: Herbal medicine; dried-underground part.
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17HFEGE L, AilL7z, 77 ZAa RUKEME. Ak
A100mLIZ% 5 £ THLY / =L THO. AHE50mL %
AP U T A B CARMZIE L7z, 105°C T4
BREEZHEL . ZO®%T Y r—2— (YU A7L) T304
fmth, FERE Lz, BREPIOERIZ2 2] UZEONH
FTH ) —NIF ZEmAEH Uz, ZORE, WK
ZE L7z,

WM - BRI R 2g 2R EITIIAD . BDIE,
105CTHIMFZEEL . T2 r—2— (YU HTL) T30
Syanth. FEER L7z,

ligustilide D& : Y~V hUF, PYFEMRAOHA0.2g
AREEITRD . 100% X & 7 —)L 10mL Z 414 T 3047/
B AT 572, JB%OER% 15000rpm T 1057
MhE 0L, EEE045umDAY TSV T 4 B —ITEL
TRRHEWRE L7z sURHE RIS DOWTHPLCEIZKD
ligustilide DHITE ATV, AR EARIEC LD EREIT
2776

Mkt KO%MF : K7 (1L.-2130. HITACHI). UV
B My B (1L-2400, HITACHI). # J 4 : YMC-Pack
ODS-AQ ¢4.6 X 250mm, 75 A% 1 40°C. FEEp :
A8 )= /1% B (7:3). ik : 1.0mL/min, UV
Mettiipe R  320nm,

#5077 (2015)

FEOER : byE, IV P S ERIKOBAR0.1g1k
10mL 24, HEWT205 BA L7z, 3000rpm T
15O U, R AR RRER L L7z, SURRAWR 6 L.
F-kit (JK. A ¥ & —Fv ahgl) #HWTHERIEE
T, 340nm DN ST =2, TLo b—2F &
Vzru—2gREefili Lz,

BEROIUEZR

IV 2 b FB LU T FRCOWTEIESN OB AT -
7HRER, atpF-atpA A~X—H—GHIRD 47-50bp A B 5 /22
L7z (X2), 205521 /H,S 31 HFHIT,T Tl L7z
thymine fHI&A 520, ZOFIL8-11 LEBAH 72, Iv
< b F2E poly-thymine fEIOE 8 72139, B
10 721311 OZNTh 2RO HAEN TOZ T2 78072,
$bHH. ZDpoly-thymine FHIKD thymine DEUIZAHE L
9L, IVvv hyFE bR 57 thymine DD
FHIREENTIENWEHITE S, Iv~vboFe by
FIZONTUE, ITS TR trnK WS I00 T & W
RSN TN (Matsubara et al. 2012) ZE&aSbt
A&, MAERGEAMISIR Th b L EL 6N,

LA ) —NIFZEEIZIP 16 THE ST T2 HRD
BREERT 5729, 3-THRikEZhTIuRa L., kL
TR EH Gz, ZORSR, IV P YFROR/IL S —LT
F2E®IZA3%. PUF1IE29% THD. IV~ FURIE
AN TOERFETJIP 16 DRUEWTH % 35% Ziii7=L T %

(X13), EEHFEE UTHHESNSAEIE [ YR 1 ZE R
RIMEMN LEFETBD ., ZhoiBX3hD FoF2 b+
BITHIET 5. boF2, FYFIE TR UIHARGELY
—LIFZEEARE LML, ZOBFETIP 16 %7z L
TW3, ZOMFIT, mTr/ —LIF 2 e R LOEEE
EREZE (FE™T) ICkoBmMTsEns#Es

(S 20000 AL TS, Thabb, RIZIY~
M A EREE IRIC 5L, E5IHTY /) —LT
F2EREPEMNT 2 Z LTINS,

ligustilide FRIZOWTE, MLy / —LIF 2GR LA
B2, 3-TRIRZIRS UL SRR E 72, 2R
H, v roFE2.0me/g. FUF 21 1.6meg/g THD,
IY2 MYROERDVEERE LS (K4, PoF
1 ORERIEH T, PAEABRT b F 2 KD Sl
ERBIENDIrSTNS, LIzdi->T, v~ hoFidt
TF KD 8 ligustilide P EEND L ZW]ENIT LI,

BEGRIZOWT, IV bYFEILT-20.82%, T
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meEE" |21 | 20| 23| 24| 25| 26| 27| 28| 29 | 30 | 31 Total
length
Tl Tt T T|T| T T]|-]-|-]|8T| 470p

SRS
Tl Tt T|T|T|T|T|[T]|-|-]o9oT]| 48bp
S 0 O O S O O I R 70 o Ty

e

Tt v v|T|T|T| 7| 7|71 |11r| s0bp

atpF : atpA i

| atpF-atpAR R—4—4E1s (47-50 bp) |

PCR1I&1E581 (ca. 260 bp)

F2 IVTPrPIXEPNTIZTOERERIIDE. apFatpAAR—F—FIIIB VT, 21FHE2» 531 FH 2 £ITHET. Tk
thymine% 7R3 o * BT 5 1dHosokawa b (2006) e U, atpF-atpA AR—H—HUSO BN 2 17FH & Lz,

Fig. 2 Nucleotide differences between A. acutiloba subsp. iwatensis and A. acutiloba subsp. acutiloba about
chloroplast atpF-atpA spacer region. This Table shows the nucleotide differences of chloroplast atpF-atpA spacer region

among two subspecies. T indicates thymine. * The numbers indicate the aligned nucleotides position from at the first nucleotide of
atpF-atpA spacer region, which refer to Hosokawa et al. (2006).

70

%7’1’%1’1’3"'7@%0)1'] TREYDEEME

D
o

[

JP 16
METE
0 i

[&)]
o

FIZ/—ILIXREE (%)
N
S

30 ~
20
10 -
Saded iyl RS ko2 b3 £ PN
(RhnT) (RINT) (BREBEDOH) (BREIE. M5 M5
MEMIAH)

H3 #FHIA/—ILIXADEERE.
Fig. 3 Extract contents by dilute ethanol-soluble extract method.

7 b—=20.69%. Z227a—210%T. #990% A KD 2 NyEEns,

Ia—ACH-72, PIF2IINT—212%, T b — P EORERED ., v~ byRICHKR$AESIIP 160D
21.0%., Z27ua—216%ThHD., IV~ FUFOERIIM FUEAG - L. 51T ligustilide BRICSDWTEENTH
TAET-72 M yREID BIRERE A7 (X5), HiEEIT 5L EMHEMNILT,

WL —NIF2gEEOHBAH 2 (hfiFiFsS 1997) WmILA ) —VIF2ERIE, RHIA MR A GRS
728, FTA ) —NIFATRLNAAMERKZ, AR 12oWC, R EOIF 2GR MARAE NS Z L3

M RN T&ATS & TR RIBIENT 2. $4bb, DAFFDOHNR IO EH GRS 2 EF A S, WEH
IV IYFEIMLEITS ZEICKD RS REIIHEINT 22 & FUEL UCTHETHD (IS 2011). 7=, ligustilide



H AR B 5 &5 36 7550 %5 (2015)
25 . . -
%n%mqﬁfmiiﬁ—mﬁﬁ%wizﬁ
= 2.0 {
)
E
o
po 15
;)
% 1.0
)
-
) .
0.0
R4y ES ko2 BE KB
(RhnT) (BRERDH) iS5 iS55

4 Ligustilide DEEHEE.

Fig. 4 Quantitative analysis of ligustilide.

25
ZTNENI~TREDH—IHEEYMDEEE
\
20 1~ \
I .
~ 15 25 )La—X
uiiﬂ TILGIR—R
% 10 ] B XHO0—X
5
0
A cdNyES ko2
(RMI) (BAZIEDH)

X5 PEEOTEERER.

Fig. 5 Quantitative analysis of glucose, fructose and sucrose.

Y RICEENS FEERSFD1DTH Y EHREMA
LEMMEEN TS (Yong-Xao.C et al. 2006), ZDZ
EN5, ligustilide HHROENIVY FUFE P yF LN
TR VERERz R S D, 510, A FKIke &
PR EOERTH D . HImIHIROEIR TRl 15,
P& R TIEH KD, ligustilide 13EWRD 1 DDOIEREL &%
AbN, ZORTYE IV~ MY FICHRT 24T Y WS
SN EEMSMNILZ,

YV MR EEL S SIS CH AT ARMTH D
FINEEA LA E RN LT 5, BEEAMER
KRR - WS (B 120m) TIv~ o4
BXid2Z LIdWHETH D Z LIFTRL O, 22T, ff
TR R SOtk (I Tl BRE O &

450m) 1ZHAT AP SIRIL 7z, ZOM% 7 F0
T L AARCE B L2265, IR S0 il 2 1545
LRI L7z, UL, ERRIEESELS . $EE
WFEL 729 A IRk Oz EE §HE 100g FEE CH 72 (b
7 FOULFERKIZ 150-400g) . Flal, HAZEH & Y720 OfE
(DT FHDROESCE 6 T LA BRI LIzAs, #ibs -

AP T E R ORMA D D, Hix AR50k A %
ns,

ks, AWFUIRMOKEESE - BRI AEa e
HE FAFNRARZ T — 0 [HsR RN %4 2 SRR
HEOFANHTE GRER 5 26080C) | (CFH 26-28 )
DFEFEUL S,
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TrE, IUNTTEILAEAEIhS
FUOTRANRVIZONT : KEEOBRL AR
Study on the triterpenes contents in different diameter of
woody stems of Akebia quinata and A. trifoliata

FAy HEH! - =5 w2 - L oK B
Masaya OGIYA!, Katsunori MIYAKE" 2, Yohei SASAKI"*

LEIRK A RIE ORI 28I R - 2R HT R ]
"Faculty of Pharmacy, Institute of Medical, Pharmaceutical and Health Sciences, Kanazawa University
®Medicinal Plant Garden, Tokyo University of Pharmacy and Life Sciences

BH 7. IUNT T EORBER RS G- OREHERE TRE (Br Y y)] L LTHBIh WS, Ak
PAEMICHRT 28O WEL T D, ERERERER. SMEOEORKE W, AR TIE. ABORICK 5 WEHGO
WREMEAFANRS H T, 77 e X IYNT r CORERKE O TEARGO G &7 > 72, RBOTEEK 7T & &
N5 M) FAXYYR= VK, Zho #BIAKSHLTHONS 2 f@EHO Y T (oleanolic acid. hederagenin)
DEREWETSEZLETHRLZ, ZOHRE. oleanolic acid IFMIFEIZE VW TAEEDENKREVEEENRZ V.
hederagenin {3 PR 2 A 2 528 78 50 - 72,

X—TJ—R:7rE, P)TAXRUVBR=ZY, B, IYNTTE, Kl

SUMMARY : As the crude drug “Mokutsu” is derived from wild plants, there are big differences in the quality of
products in circulation. In this study, specimens of the woody stems of Akebia quinata and A. trifoliata were researched

for the quality control. As a result, the oleanolic acid content was higher in thicker woody stems, the hederagenin content

did not show any relationships with stem diameter.

Key words : Akebia trifoliata, Akebia quinata, Mokutsu, triterpene saponin, quality

7 r ¥ Akebia quinata Decaisne., X Y /N7 7 &
A. trifoliata Koidzumi 1377 ERIOEHDEATHD |
HARSHOIPFIZAEL TS, 77 EXEI VT ED
NEZEATIELZRDEARE (E7 YY) LRREhB B4
L2 W FIFRVERZ HIISHESRITRG S Tnd,

KD EHBINE D) TRV RV NTETH B LR
S E > TED (M5 1974, Mimaki et al. 2003) .
ABEOWSE - FIRIEFIZZNOIZL 28D TH S Ll Eh
T3 (8 1973), LA LIEESEROBISEUETTH S5
FARERAER S (JP 16) 1ZFWT, AEOHSIZEE
LTHR= @t GUEatin) 25 S T2 0h
ThdT b, —MUTRPERTOERIZK 2 EEPIAT
BT, F72, JP 161EARED MR E LT 1-3¢m
ERUEABD BB DD, ZHL LOROAMES AR S h
BZEHNHY., KEEWEEOBIRIARRTNE N TH S,

BITE, PR IREECHH ST A ARSI B IRk CTh
2 Z &0 5 JFRIDE H RS EIC K B RBOERN TR
n3,
AT, RO EZEOK S THIT % Z o]
EVEZ NS 72T L KT OBIRIZ DN TG L 7=,
ATl akeboside Sy akeboside S... akeboside Sy %,
77N YD) TR DHGETREHOAD TS ) T
WAV R=VHRES LN TIDRTOEFN TS (
HS 1974, £5 2004) 72, Y TAXUHR=V %k
MARBRL RO T IV OEREETSZEICL
720 WERFUIT rEL 37y O TR S h T
D (FHS 1974, £5 2004). 2272 AV DOKRF%
3 EE Z 55 oleanolic acid & hederagenin (2% H
L7z,

T920-1192 ARG AR nT
Kakuma-machi, Kanazawa-shi, Ishikawa 920-1192
sasaki@p.kanazawa-u.ac.jp
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MRINUEE

TR 2014 4R 12 A, AIIEIIEHICAET 277 E6
itk (AQL-AQ6). IYNTrY6ftk (ATI-AT6) %
REL., Wfk& L7,

AZERPFL - A & LR, KBTS ahOATEZ
NNk (HARE) ZHh 7z,

77V AL EROHR :

I LA OB R FATEHIL, ROTHEED
ARSI 5B ETIOC THIEL 7=, THERTEL,
W FHZT 250mg FEHLL 72, B mOAEIZ OV TR, &
A (4 500g) 20505 T50g A, BHREL
500mg AFFHLL 7=, DIBROEEIZ Lin 5 (2004) DI
WU, Thbb, ERRISHL MeOH 20mL T 2043 1

At L. 3000rpm T 53 e 0 L RiEESz, Z
DA 2[R L, 1367z BiE AT &7, i
W2 Hy0 20mL #HNA 7%, AKEIHA n-BuOH 20mL T 3[H|
it U, FOSRIERZRE X672 (FE=Vlisy) . 2O
MeOH 20mL. =il 2mlL #0104 . 80C T4ARFMEHIL 7=,
Mtk HpO 10mL ZM1Z. CHCl; 15mL C3[lliiL, 7
A= VT T

FIVALDOEE :

72 3V SN MeOH 5mL ANz . HPLCOkHE L=,
FEUEFZIE. ChromaDex £E0 oleanolic acid. hederagenin
#HI7z, HPLC ORI Lin 5 (2004) (ZHEL 2, H5
LIEYMC-Pack ODS-AQ (4.6mmL.D. X 250mm, #\2

500000 1100680

No.50(2015)

oA TLy 1) BRIV, FiEld0.8mL/min, B EHE
SN R A O CHIE I R 210nm & L7z, FEpHIC
13 MeOH:H,0:H;PO.:EtsN (87:13:0.13:0.02) A Hv 7=,

=R

72 2 VEOFENZINT, fEPRE 90°C THZKE:
L7z ZAUIBMCRE LA E TR LThb 2k,
BLOLIEOEAET 80°C TRRMIAK & FEfEL Thb Z L
7 SIS CORMEABI L2720 Th %, £72. BRIKED
BEER2 & AP RHE 250mg 2 H U 7AY 24P 8HZ 500mg
B Lz, T ZIuaRIEOMIARA N THhE T &,
B LW & RIEIHAA mg U720 THEH L TNBZ e 6
RIITEELN, FEEMRCRUIM ST Zens
BROKE XEFHIN 2 Z EATE R0, ZHUEX (X2,
4.6) 122 ZHE LUTERERNTOAL TS, X1 IEEHES,,
TrE. IYNTIrE, fathighh, KiRiisso HPLC
rav V5 LERT,

oleanolic acid & & :

T E6fliif (AQL1-AQ6) 12DV Toleanolic acid & &
ZE L7z, 1RS> 51800587 B AVE 2 4 1RO AR BRI L
72 9755 AQ1: 10.0mm. 12.2mm. AQ2 : 7.7mm.
11.1mm. 14.3mm. 17.2mm. AQ3 :17.7mm. 19.6mm.
AQ4 : 14.4mm. 18.4mm. AQ5 : 14.4mm. 17.6mm,
AQ6 : 7.6mm, 10.2mm D 14K TH 5, LN TOEL
HEOBMRERSE AQL. AQ3 TIHENKZWA TEHEN
A< AQ4. AQS. AQ6 TIXFEAKREL 5 L G
L7z (X2). AQ2iZ 4R S b 3k E Tld & =R

400000 A B C
SO0000 BO0000-4
E 200000 1 i E
(7] n 2 U;]E 00000 i'% 400000
A 1 2 1 2
¢ A
=1 00000 + + - -
100 . . 200 300 10:03300 100 200 00 Imﬁo 100 200 300
Tirve [rird Time [min] Tirne [rird
1100708 1100621
D
800000- 800000
£ E
B 00000 400000
1 2
1 2
=1 00000 + + =1 00000
0o 100 200 250 00 100 200 290
Time [min] Tirre: [rird

E1 HPLC 7ROV RMT S L. AN, B: 77E (AQE)o C: IYNTHE (AT2). D: HEHisydh. E: KPliss. 1:

hederagenin, 2 : oleanolic acido
Fig. 1

E: Mokutsu purchased in Osaka. 1: hederagenin. 2: oleanolic acid.

HPLC chromatogram. A: standard. B: A. quinata (AQ6). C: A. trifoliata (AT2). D: Mokutsu purchased in Tokyo.
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1.2
1.1
—\/\\/\4/\/_\
T ——T —— — T e———
~ 0.8
= ® AQ1
0.7
5 [ o AR
506 P ® AQ3
= ® AQ4
20.5 —® -
3 ".—"‘—‘ﬁmﬁ& ® A
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BOKRES (mm)

F2 7H5EXREE., BNDKZE & & oleanolic acid &M
B MRIIEOKRE SHERWTH S 720, GREZLEN
FEHRE TR T,

Fig. 2 Relationship of diameter size and oleanolic
acid about stems of A.quinata. The contents of samples
from the markets are showed by line and dotted line
respectively.

Ulic & K EVRIATIEA L7z (M2), ZZTAQL.
AQ2. AQ3DEFENKRZEVIErbE T HEEND LISz
BAARIZOWTOF N S MY SR i 2 38072, AQL IS
N SHRRORE S K 2 UJFuAAAY (KI3A). AQ2 TibiE
SENEEL (M3B). AQ3EEOEIAMER S - (X
3C). N5 3MKLSTERT DL, (AIRHDHEL 50
THFEDOHRE L Bl oleanolic acid & wAMENIY A%
PRIz,

IYNTIrE6fEitk (AT1-AT6) SOV RIS 1K
25 OB R EFRELL oleanolic acid & &4 I E L7z,
ATI1:11.4mm, 13.5mm, 17.5mm. 21.5mm. AT2:
13.1mm, 15.0mm., AT3 :7.6mm. 10.1mm. AT4:
15.7mm, 18.2mm, AT5:10.5mm, 12.9mm, AT6:5.6mm,
9.9mm D 14 MR TH 5, IV N7 ETIHERN. R
DM JFIZIBNTRORR L & S IZE AN B4 380
7z (X14), AT2015.0mm ORIADAE &R TH -7z, 4
HEZREICE H9 % & AT213Mth & Jl U Tt s <SRBT

3 #BOXRMEEIH A A AQL. B: AQ2, C: AQ3.

#5077 (2015)

0.75 [ a |
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e 03 A ATI

£ 03 l Ak A AT2

S 025 A AT
T, e Al A AT4

s ATS

© 0.15 A A AT6

g ° R
= - RAR AR
3 0-02 A““ - KIS

0 10 20 30

ZEOXRES (mm)

K4 IYNTHTEXREE, BDOKXZE X & oleanolic
acid EDEHE. TWMIIBEOKRE SR TH L0, £h
NI E T TRT,

Fig. 4 Relationship of diameter size and oleanolic
acid about A.trifoliata. The contents of samples from the
markets are showed by line and dotted line respectively.

AT2

E5 IVYNTHTEDOKREE. EH»SJHICATL. AT2. AT3,
AT4, AT5. AT6.

Fig. 5 Woody stems of A.trifoliata. Upper sides: AT,
AT2, AT3, AT4, AT5, ATé6.

Hotz (X5),

e VN7 EOMRECRE L BRI Z R0 72,
7 COBAAEE 8mm-20mm {234 YT oleanolic acid & il
0.30%-0.70% TdH-7=DITX L (AQSD IMADATT1%)
IYNNT T EORBARIZEE 6mm-22mm (23513 T 0.01 % -0.30
% Th-o7z (AT2D 1HEDA0.8%) . A IIEHIEIZE

Fig. 3 Samples with defective tissue. A: AQL. B: AQ2. C: AQ3.
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Fig. 6 Relationship of diameter size and hederagenin

about stems of A.quinata and A.trifoliata. The contents
of samples from the markets are showed by line and a dotted
line respectively.

BT rEOREZELI VN7 ELD oleanolic acid 2%
{EOLZEeEMHENIIL,

hederagenin & & :

7 6flitA (14#1£) Thederagenin &amAaHlE L7=,
RN TIIFEDIERT 5 & EREANA T D Hm A58 72 (X
6) . fEARRITLUES % & & REOMAZEA A X < Bt fER
ERDENEDD, EEildoleanolic acid KD &S A
BSIRKTE04% Tho7= (X2, 6), A)IEIIE T
T2 IVNTIEORER (AT1-AT6) TidEHA0.06%
DPThD., FEALEGARINTANEWZ LN SN L5
7= (X6).

ER

TrE, IUNT T CORE I IIRERN A0
BALBMINEENTES T, oleanolic acid X hederagenin
EETI)VAVETEEME D) TARYBRZ VD ET
DERINTND, ZDZ EXAREDRK 1) 75 VB 7l % 4]
BEHCU . [RHCASEDIEZE - FIREFICBE 59 25373
EINTOBRCIHIZ S A>T, ZZT4HEL GhaSh
% b TANUY RV A FRIIAK S fE L. oleanolic acid &
hederagenin 2T L7z, ZORHE, BER (EHS 1974)
IZ8HBEBDTrEL I U7 ¥ Cidoleanolic acid.
hederagenin DEHENKE K > TN5720, THEy
FTERTHUEDH B,

T ETIIFEDRI K Toleanolic acid & EAME I A 1EHA

No.50(2015)

785 hederagenin & CIZAfEZ(EIRNIRERD e~ 72 (X
2. 6). MEFAENOIEIZIBTIED I AT S & hederagenin
EEOWMAD LD E oleanolic acid FEDIHIATKE N0,
TN AYOEFER, ThDS M) TARY R OR
HEMMT2LE A oN5, FRRSHBORRIZLD MU T
NANRYBRZ VDT RN DS, £z, RFEFLIX
BT or CORBEZEONMEI GE R DD LAMAl (ks
Fear &85 ) 1237 20 a v AR AE L7ER,
SHIRZ ) FANRYEBHBZNI L E S 2L TS,
Wang 5 (2013) OFEBTEREZOIMUTHR= 2%
WIEREZL ST, DLEDZ &S, T i L T3t
= REA DL RSB TR E ROARBEZET
E MY TARVPRZ D ORBEHNLNEHEETE S,

IYNT I ETEEDORIK Toleanolic acid 3L
725, —Ji Thederagenin Il LA EGEFN TOVEI 72 (X
4, 6), oleanolic acid &GHEDIANIAE L1 ~72 AT6 DI
HRECEH T2 L. BIRIZALS FETH -7 (M5). H<
AL, IYNT rEOARBE TCUIULRIER S S
i CdH b (Tatsukawa et al. 2008) . I VN7 B Dk
SWFRIORIEIZ L B b ) TRV S ROZEEHRND ZEh
SHOMREE LTHF TS,

TrELIYNT r CIAREEORROIEIZLD | il
ERGIGHRNTHZENTE S, — ., BRIZIET e, 3
YNT NI O M TH 5TV T T E
A. X pentaphylla Makino & HALT\%, 4lal, HaH
THAONEIME R TCET I 77 CEMERL TR0
FHFAPERZIZBH L Qo Al IROsREZ T3 7
T EMNRE L TS558 K O EHEL R B EE & 4,
FERABIETH B,

KHFFETET e, IUNT rEORBEEDRE T ) 3
VEROBBREMHS MLz, BUE, AR
TR TH 528, b U TARVH RV EREBLN
RiERD B0, MARIKRIEH L FROKZOAREE
EENTINZ EABHLMI Lz, ZORFIAREDIEBHE
DR M OUEA - i FHOBLRE TRl BeZ i B o0 —HiF ks
THb,

5 | FSZER
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Molecular phylogenetic relationship of the
genus Terminalia (Combretaceae) distributed in Thailand

Aekkhaluck Intharuksa® «+ Z2i%E JAFN - 154 K 5 FE* - Ratchuporn SUKSATHAN? -
Monthon NORSAENGSRI? - Panee SIRISA-ARD?® - {52 M5!
Aekkhaluck Intharuksa', Hirokazu ANDO?, Yohei SASAKI"*, Ratchuporn SUKSATHAN?,
Monthon NORSAENGSRI? Panee SIRISA-ARD® Masayuki MIKAGE*

LEIRK A RIE ORI eI 7 R -
2Department of Pharmaceutical Science, Faculty of Pharmacy, Chiang Mai University *
3Queen Sirikit Botanical Garden * 35T SE R 224K
!Graduate School of Medical Sciences, Kanazawa University,
2Department of Pharmaceutical Science, Faculty of Pharmacy, Chiang Mai University,
3Queen Sirikit Botanical Garden, ‘Department of Agriculture, Tokyo University of Agriculture

B KW Cld TerminaliaERE O RARBAR A S 2212925 Z & A HIZ 2 4 THRIE L 2B OFAREZH L T
TR EHIRT 21T > 720 BEITS FHIRO DNA ELH & AT L 72655, S2BRICH U 722 900 JIEIC 2 2 U Re i 2o lids % B
W72 L7z, AW & DDBJ/EBL/GenBank D6 8% 7 — & % Ad¥ T & 4 O Terminalia @ Ha) % & 8 7= [l @ a1 D 75 1
A A MG 5 Z LIS L 72,

¥ —7— K ITS fHlk. % 4. Terminalialg. 771 %#k

SUMMARY : Terminalia plants (Combretaceae) belong to nine taxa collected in Thailand were performed the DNA
analysis on the nuclear internal transcribed spacer region (ITS). The amplified fragments of nine taxa were about 674-
678 base-pairs (bp) in length and showed species-specific nucleotide sequences in this region. Moreover, phylogenetic tree
constructed from our data showed clearly separated groups. As the result of the DNA sequences and the phylogenetic tree

construction, the diversity and the relationship among species in the genus Terminalia in Thailand were revealed.

Key words : ITS region, Molecular Phylogeny, Terminalia, Thailand

v v F Terminalia B3 77, A=A 707
BB, RV X7, BT 70 h, BT A0 h LIRS
AL TOBEEEEMEDEART, — RIS, HOERITEHR
B, MEIXZBHPERHELS 2D D, RIUIED B 5%
B F/2132, 3. 50ENPHSE FTHS (Nanakorn
1985), LR RFEOE HA/RNT, Terminalia &
D5 - REIZZ NS REORHISEDN TS, TN
FEPRENZEMNFEE L THRIN TS, ThETDNA
DIFFERINIED RN & A SN TE D . Maurin &
(2010) & Terminalia iM% &30y o v L BHiat 21 7
FADOITS M 3K, rbel 5 . trnH-psbA 8 3%, psaA-
yef3TIRAMENT L, 3 7R EREL TS, LaL

Terminalia JEHEYIO 70 FEIHAY AR § 2 8 72 7 OIS
DWTOREIRFEAE L, XA 1d Terminalia BIZEAL
TUIHNHKHET, arjuna (Roxb. ex DC.) Wight & Arn., T,
mantaly H. Perrier &0 T 18 HIAHAEL TS, K
WHIETIEZ D5 5 9 S EHHI OO TEERBIRZH S 22§ 5
H W TITS #illkd DNA FFZHED < o3 F R 2 I i %
1757z [RRAC# A TERHE LTHEH TS 55 (T
chebula var. chebula, T. chebula var. nana, T. citrina, T.
bellirica, T. catappa) OWMEIIAFBAROMEHE Hig &L L7z,
¥, ITS (internal transcribed spacer) FHIK&E 134%
ICHFETAE BB BV E LTSN TR D, ITS1,
ITS2D2FHKDZ L TH Y . [N 5.8SHIEAMFAET S,

T920-1192 AR FA i nT
Kakuma-machi, Kanazawa-shi, Ishikawa 920-1192
sasaki@p.kanazawa-u.ac.jp



H AWy 1] 17 2 5k

V‘A'vvwmvwwvvrmvmwwmnwﬂm *}JD
I “HIIHIIHIIHlHHH{lh I?! 1

-g-C

lul’ \C‘HMM\H‘ M\‘- m‘\\ I T T

X1 TerminaliaB¥a¥)DEE. A. T bellirica GPEDOE) . B. T. mucronata (22 DEAHS a%%f&%) C. T. elliptica
QCoODORND HH) o D. T. citrina (5 DOBENH 2R, WIRT 28 % %), E T chebula var. chebula¥ £ i (520
B MR, Wl B % 5). F. T chebula var. chebulad ¥ N (5D DN H HAER:, WolEd 5 L ®BHBIZH D),
Fig. 1 The morphology of some Terminalia fruits.

A. T. bellirica (obovate drupe). B. T. mucronata (2 winged nut). C. T. elliptica (4 winged nut). D. T. citrina (5 ribbed
drupe turning blackish when dry). E. T. chebula var. chebula from Thai (5 ribbed drupe, turning blackish when dry). F.

TR TV T TTY

#5077 (2015)

T. chebula var. chebula from India (5 ribbed drupe, turning brownish yellow when dry)

MEIROTE

AABE 2 20134F-205 2014 4FIZHNT T, A AITTHREEL 729
FERED Terminalia BN (T. bellirica, T. chebula var.
chebula, T. chebula var. nana, T. catappa, T. citrina,
T. mantaly, T. glaucifolia Craib, T. elliptica Willd.,
T. mucronata Craib & Hutch) & 1537580 Combretum
JEMEMIC. indicum (L.) DeFilipps DA T 5%
T -7 (£1). Hi POl 7213 Queen Sirikit Botanic
Garden @ Dr. Monthon Norsaengsrilld&k->Tirbi/z,
FEYIEAIS Queen Sirikit Botanic Garden Herbarium &
UEIRRZ AR IR ORI 2R 0y TSR AP R IR A
N5,

7% DNAEHR

#HfA&H 5 DNeasy Plant Mini Kit (Qiagen) ZFIC
4:DNA Zfiliti U7z, PCRIEIZKD ITS RHIKOHIE A 1T >
72 (F94~v—1:5-CGA GAA GTC CAC TGA ACC
TT -3 XU5 -GTA AGT TTC TTC TCC TCC GC-3',
94°C ; 158, 62°C ; 30F), 68°C ; 458% 3044 7)),
FEXUENA T ITS SO & a8 L 7= 8%, KL 7= PCR

PE 13 BigDye Terminator Cycle Sequencing Kit

(Applied Biosystems) &HWWTY =21y v RG%E
fT-72 (96°C 5 10%b. 50°C ; 5%, 60°C 5 4%3% 2594
7).,

DNABHOfEAT (ABI PRISM 310 Genetic Analyzer ;
Applied Biosystems 36X U DNASIS version 3.0 software
; Hitachi) D%, % # f# B (Molecular Evolutionary
Genetic Analysis (MEGA) version 5.2.2 Software ;
Neighbor-Joining %) #1757z, Z&¥k. RAKHAFID S
N3G S NTRIEIE % HH CRERR L 7=,

SRARIHT I IAIIIECHIS AN U7z 9 73 JEED Terminalia
JEkEYIO DNAES A . DDBJ/EBL/GenBank 225 26
RO Terminalia JEREYIOTRCH I A HUS U SRA0H8 4
FL7=2, Outgroup !l C. indicum %=,

=R

Terminalia JEHEH) 9 53 KT 58 EA MU Combre tum J&EkH
Y1 5y K 2(81AOD TS sl fiHil L 745 R & 2 2 1T,
ITSHIO4 R T, chebula var. chebula & T. citrina
12674 bp. T. chebula var. nana 13675 bp. T. bellirica,
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Table 1 List of samples collected from Thailand in this study.
Species NSuar]rrl?;regf Voucher no. Location of collection DDz‘é/CIZSIS‘iggino?ank
B13090711-2 Sanam Chai Khet, Chacheongsao
B130917221 Maerim, Chiang Mai
.. B130910241 Muang, Chiang Mai
T. bellirica (Gaertn.) Roxb. 10 B130912611-3 Ban Tak, Tak LC050567
B130917221 Muang, Chiang Mai
B130917271-2 Sansai, Chiang Mai
C130908311-2
C130914311-2 Muang, Lamphun
CN130908321 ’
CN130914311
C130909221 Maerim, Chiang Mai
T. chebula Retz. var. chebula 17 812881822:2 Muang, Chiang Mai LC050565
C130911511 Muang, Udon Thani
C130912611-3 Ban Tak, Tak
C130915271-2 Sansai, Chiang Mai
C130917281 Muang, Lampang
T. chebula Retz. var. nana Gagnep. 1 CN130916221 Maerim, Chiang Mai LC050566
D130910241-5 Muang, Chiang Mai
T. catappa L. 7 D130911511 Muang, Udon Thani LC050568
D130913261 Maerim, Chiang Mai
R130918811
T. citrina (Gaertn.) Roxb. ex Fleming 3 R140630811 Phra Nakhon, Bangkok LC050564
R140630821
1130908211 Sankampaeng, Chiang Mai
1130908331-2 Muang, Chiang Mai
T. mantaly H. Perrier 7 1130910241 Muang, Chiang Mai LC050569
1130912621 Ban Tak, Tak
1130913261-2 Maerim, Chiang Mai
T. glaucifolia Craib 1 K130909221 Maerim, Chiang Mai LC050562
A130909411-2 Mae Sariang, Mae Hong Son
T. elliptica Willd. 5 A130911511 Muang, Udon Thani LC050570
A130912611-2 Ban Tak, Tak
M130912611-3 Ban Tak, Tak
T. mucronata Craib & Hutch 7 G130912611-3 Ban Tak, Tak LC050563
M130917711 Muang, Lampang
. - L130917711 Muang, Lampang
C. indicum (L.) DeFilipps 2 130918241 Muang, Chiang Mai LC050571

T. catappa ¥ 677 bp. T. mucronata, T. glaucifolia,
T. mantalyZ 676 bp. T. ellipticald 679 bp TH-7z,
BATHANFER XN TS 5 HE (T, chebula var. chebula,
T. chebula var. nana, T. citrina, T. bellirica, T. catappa)
IZDWTHEIDOZ RN B loies 2 & T. chebula var.
chebula & T. chebula var. nana TiZ12353E, T. chebula
var. chebula & T. citrina T3 1UESE. T. chebula var.
chebula & T. bellirica Ci3643585%. T. chebula var. chebula
& T. catappa CIX73HFEE L 5Tz, ThE 53 5ERAC
13 81K I E Ha & 9¥EILDOH A/ RIADEFT90 fEi v D
ECHEED S, RN L7z 9 0 AT 1523k
L ISY AR

DDBJ/EBL/GenBank 2*54 » FEET. chebula2 Bef&dD
ITSHHIKOBFN G MEIF L. 24 FED T. chebula var.

chebula JXO°T. chebula var. nana OEH| & MR L 7= (#3) .
AV NRET. chebula & #APED T. chebula var. chebula ®
M 28 ROR A GO 1THAEDEGED SN, 4V F
PET. chebula & 2 A PED T. chebula var. nana Tid 1355
DRIB%E G 14EFEDEHERD Sz,

S SR U 7= 9 3 FEIEOD Terminalia & KO8 1 3 FERED
Combretum J& Hi# #10> DNA i #i=fil 2. DDBJ/EBL/
GenBank 2°5 25 73 fHRED Terminalia JEHEYIO 1T S ik
BCHIEG A S U o3 1R & R L 72 (X 2) . 2 OREIR,
3 TR TIIRE L 22D =Tz, Sl
U7k Tld, T catappa, T. mantaly, T. glaucifolia,
T. bellirica DRCZN—TZ, T. elliptica, T. mucronata,
T. citrina, T. chebula var. chebula, T. chebula var. nana

HMEICZN—T 10Tz,
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EZ22 T% OO - & % W25 BUE 3R S s> 7z,
Terminalia JF213 Terminalia catappa (M1 %EET X~ —J5. Terminalia |EREYID & 5 HEREIFENZ A H 5

F). T. chebula (F1% I N5y, R34S [F7] % SRR LT, 1Rl R i 2 ik Bt A HESE 5

[RUEEN)) &% < OAM - EHEMHEL TS Th DRUCRVGEL T, AR T, bellirica \JEEADIRSE:
5OREMINZ 132 DA MM, S IR B ZHid L, Febs WA FRE B EDOOETFL Y 7 24 —IMB LTS, -
SNTE, FRMFRIC K> TR SN2 L e X T. arjuna & T. elliptica {2 FTNEREIIISWOERH D
N5, Terminalia BREYNIZ D& S MRS L. RHEATIC (Nanakorn 1985) . Arjunolic acid &% LT\ 5 (Collins
ToUF B Mk e o FE N EE T 5 T Ly PRR I Nz, FEBR, et al. 1992) ZAELMAMIEA DO . WIFEOBE A 2T ES
2UTRLIr FRIBICIE, KDY T 24 =gk s h RELTWS,

%2 44 TEREL fTerminalia B9 5 DITSTEH D DNAESIDZEE.
Table 2 Variation in the ITS Regions of nine Terminalia Species collected in Thailand.

Nucleotide Number
Species ITS 1
44-6 51-3 60 76-85 87 93-4 104-5 107-11 114 118-9 124 126-8 130-1 139-41 148-9 155-6 159-60 164 166 168 173

T.chebula var. chebula ATA AGA A TTTCC-AACA C CA GT CAGCC T TA A G-G TC CGA AG TC -G G T G T
T.Chebu/a var. nana skkok k3K * skskokok sk _skkoksk * k% k% skskkokk * kk * *_%k 3k kkok *kk kg = * * * *
T_C/'”/'na soskok skksk * ekl skekskok * dok Hk skl * 3k * *_% ok seksk ok sk 3k * * * *
Tbe//”,ca G** *A* £ *C******TG £ TG ok sk skoskeok £ Y* G A7 £ *T T** *A A* 7R * C £ C
T.catappa HCHE ORAR K RKRTTARRTG * T* *C T*T*T  C *ok G AA*  kx TAG *A C* CA * C A C
T.mUC’Unata kkok Sk * *****_**TG Y sk *k skkskokok * *k * *_k *k sk k. *k C* % * C * *
T.glaucifolia R*¥R ¥A® ok CEREEE_ERRK kTG RE FAARE K o G A-* ** *RY *A AY —* R C * C
T.elliptica **G G¥* * *CCT*-GG** T T A* *G*T* C *G G A-T ** **G  GA wx —* * C * C
T.mantaly *C* KA* G RREATRFEXG ¥ T CG TGA** C ** G AA* GA T*G *A C* -A * C * C
Nucleotide Number Nucleotide Number
Species ITS 1 length 5.8S length
175 178 182 187 191 194 209-11 215-9 225 243 251 259 265-6 268 270-4 277 278-9 284 286 410 415 419

T.chebula var.chebula A~ C - R C R TCC AA-CA Y T C C TTr G TGCGA A 272 - T A A C T 158
T.ChebU/a var. nana £ £ — G * G sokeok ek kk C * * * kek £ sfeskeoskskok * 272 _A * E £ * kS 159
T.cifrina * * — G * A Hokok sk _ kk T * * * Kk * seskokoskok * 272 — * * * * C 1 58
T.bellirica *Y - G * G MYG GkT* T * * % ** A C*TC* * 272 TA * * * x k160
T.catappa ¥k - G * G ¥ GG-TF T * T ¥ *x A CATC* * 275 — * ok x T % {58
T.mUCfOnata G £ _ G T G Hoskeok ek kk T * * * ek £ sfeske sk ok T 272 AA * S £ * S 1 60
T.glaucifolia * o - G T G W GETF T ¥ k¥ wok A C*¥TT* * 272 CA C T * * * 160
T.elliptica * * A G * G ** GGATG T A * T CC A C*¥TCG * 274 -A ¥ * G * C 159
T.mantaly ¥ ok - G * G W oGETF T T ¥ HE A CATC* * 273 - N = ]

Nucleotide Number
Species ITS 2
445-6 448-9 451-4 463 465 469-71 475 479-80 483 486 488-9 492-3 496-8 502 510 521 523 526-7 529 531 533 543 547-8

T.chebula var. chebula G- AT GCGY T C CCA C AG A G RR Y- TCC A C T A AC A C A C TA
T.Chebu/a var. nana *_ *kk ***C * * Y Kk * kk * * AG T7 kskok * * * * 3k * * * * *k
rcitn'na *_ sk ***T * * sk * dk * * GG 07 skeskok * * * * sk * * * * sk
T.bellirica A- %% wmsT G T T * M T C GT T- ¥ T % % % G* C T G A C*
T.catappa do T A % TR T JT T C GT T- T T T C G * % x x & Cx
T.mUCfonara *_ k% ***T * * T kk * *k * * GA T_ **T * * * * k% * * * * *G
T.glaucifolia A- % mesT G T TY* *  *A T C GT W- ¥ T % % & Gy (C * * x (Cx
T.elliptica AMA GG ATCG G * *G * *A T C GC TT GIT T * * * GA * * * & &
T.mantaly k. e wmeT A % JT* T GA T C GT T- *T T * C G * * % % =% (Cx

Nucleotide Number

Species ITS 2 length L-II;(I)\I-I(—?I'LH
550-1 555-6 559 564-5 576-7 580 587 592-3 604 606-8 611-4 617 624 626-7 632-3 636 638 642 655 658
T.chebula var. chebula GC GG - AA AT C C CG A AGT CCGT C A CM cC C G R - R 244 674
T.Chebu/a var. nana *k Kk - k% kK *® *® k% * kK ko *® *® *C kk * * A — G 244 675
T_C/'”-/'na ek sk _ Hk k. * * ek * sk seskoksk * * *C *k * * A _ A 245 674
T.bellirica *T ** G G* HE * 0k TA G *F *¥GH*C T * AT wE * C A - G 244 677
T.catappa *T A* - G* HE * T NG ¥ *G*C T G T T * T A - A 244 677
T.mUCfOnata *k sk — ok £ A * kK * seksk T*** * * *C sk * * A — A 244 676
T.glaucifolia RT wx -  G* *Y * 0k TA G M FGRC Y * AT o * Y A C G 244 676
T.elliptica *T AA - GG G* * %  GA * GAC *G** * * *C T * T A - A 246 679
T.mantaly *T ok -  G* wok * T A G 2 X*GFC T ¥ *T T A A A A 245 676

(k) W3Rk BB ERUMEZ R, (-) 3HEEOXREZRT, Y:Cand T,R: A and G, M: A and C
Y IEEH 513 KC602394 % FL¥#E 2@ L5 2 Dl 720

Asterisk (%) indicate the same nucleotide as the top sequence. Hyphen (—) indicate nucleotide deletion. Y: C and T, R: A and G, M: A
and C.

Nucleotide positions are counted from 5- terminal of KC602394.
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Flower of typical three Terminalia species Collected Location*

Terminalia brachystemma JX840550
T sericea JX840592

T. trichopoda JX840546

64 1T trichopoda FJ381782

T mollis JX840493

T. sambesiaca JX840558

T ivorensis FJ381776

85

51

50

40

T. phanerophlebia JX840536
2 99 | T stenostachya JX840549
95 | T muelleri JX856525

T. muelleri AF334767

m @ O OO O OOOOO©

33

T. littoralis FJ381777
T. catappa LC050568

T. mantaly FJ381778 o
T' T. mantaly LC050569
34 |: T. prunioides EU338010
] 100 T. randii JX840554
T. glaucifolia LC050562
T. bellirica LC050567
T. bellirica AF334768

T. bellirica KC602394
T. bellirica FJ381773

T bellirica HM236856
T bellirica KT279734
T bellirica KT235565

50
98

o O

99

T. elliptica

61

49

67
T bellirica KT279735

87 | I' arjuna FJ381783
|_| T elliptica FJ381781
T. elliptica LCO50570
T. myriocarpa FJ381779
35 —— T. nigrovenulosa AF160466
T. mucronata LC050563
66 | I chebula KC750922
T. chebula HM236857
T. chebula AF334769

100

HE m B B B BE O N ¢

95

99

O ¢ B &

T. chebula FJ381775

T. citrina LC050564
46

62 T. chebula var. chebula LC050565
T. chebula var. nana LC050566
— Combretum indicum FJ980411 &

100 L ¢ indicum £C0505571

*. Information from research
0.1 paper or DDBJ/EBL/GenBank

X2 EEEEEEZRAVE ITS BIRICH T 5 Terminalia BREYODFREGH. R ofEMEE7— A b7 v 78 (1000
replications) # W CHEFE L 720 A AMENT L 72HRIZ 7 L — 0 R TR L. 2D oMk iZ DDB]/EBL/GenBank % & Hif% L 720
FHROBIIT 7y a v FahkRLic, R 077 A, g VR, @i,

Fig. 2 Dendrogram of Neighbor Joining Tree for Genus Terminalia of Nuclear ITS Region. The numbers at the nodes
indicate bootstrap value with 1000 replications. The samples performed in the present study are shown in the gray boxes and the
other samples obtained from DDBJ/EBL/GenBank. The accession number was indicated behind the scientific names. Collected
Location: O Africa, ®India, and 4 China.
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%3 T. chebula®ITSTEIZDDNAECTIDEE.
Table 3 Variation in the ITS Regions of T. chebula.

#5077 (2015)

Nucleotide Number
Accession no. Species Locality ITS 1 length
47 86 117 147 156 179 183 190 220 271-2
KC750922 T. chebula India C C C A C T G G T AA 274
HM236857 T. chebula India * * * * * * * * * o 274
LC050565 T. chebula var. chebula Thailand * * T G * C R R Y — 272
LC050566 T. chebula var. nana  Thailand * * T G * C * * C -* 273
Nucleotide Number Nucleotide Number
5.8S length ITS 2 length  Total length
329 404 413 447 450 462 4812 485 535 620 635 651
T G C 158 T C C T G C G A 244 676
* * * 158 * * * * * * A G 244 676
* A T 158 Y * * Y C * A * 244 674
* A T 158 C * Y * C M R R 244 675

H?

(k) F BB EMUHIERT, () $HEOKEZRT, Y:Cand T,R: A and G, M: A and C
HAERIH 513 KC602394 % e |23l L5 % D) 72, KC750922 & HM236857 O ECH1E#HiZ DDBJ/EBL/GenBank 7 51472,
Asterisk (%) indicate the same nucleotide as the top sequence. Hyphen (—) indicate nucleotide deletion. Y: C and T, R: A and G, M:

A and C.

Nucleotide positions are counted from 5- terminal of KC602394. KC750922 and HM236857 obtained from DDBJ/EBL/GenBank.

T. chebula (=T, AV F, HlE, W77 A
BADT =2 EMTET DI LA TEIz, T. chebulal3AILY
T AL —IZREENTABZ DDA v F - HIEFEL 24 FET
FRPRRELESTND, FBE REDIVEE KT 5 LB 5H
IZH G 5T0S (X1), RIFZERERIE. Zhe 244713
BEMIZE RG> TR ZLEHENI Lz, 44 TIEEH
IZT. chebula var. nana 7334 LC\5, T. chebula var.
chebula & T. chebula var. nana OJZRER 5743IEFEIT D 2%
W, 7z&ZE. T, chebula var. chebulal3i&A (10-25m)
THHDIZXS L T. chebula var. nanald 0.6-1.5m DIEAT
#% (Krachai et al. 2013), %7-T. chebula var. chebula
DEDY) Py 2 Ar 5L U SH S ORI 2 81554 2R, T filim
TIDHERS FEN S V=V DETE L TABN T, chebula var.
nanal3Zgiy. LW HHE KOATH S (Krachai et al.
2013) . RIS L 7200 R I LM 22 f S DV R
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Report of the two endangered plant species in Hyogo Prefecture:
Gratiola fluviatilis and Pittosporum illicioides

FEA B
Mitsumasa HASHIMOTO

BH AT, BREEPAIC SO THEREH S MO 5 5. FHSfelaan 208 528, 7 I ATV Y (Gratiola
fluviatilis) & 3 A/ % (Pittosporum illicioides) 1Z2DW\WTC, AREBEIZHKOSWBUREZHE TS, #IHEY VIL,
S - BB TR X, 19255 IREI S s HARTEARE T, 1980412 5 19904 fURTF & TIAEMfE & L T
bz, Ui L, 1993 IS RGRRHE LRSI 13t (kPR TRE &, BICRIER, SRR TE R SN
722 lickb, BEOHENIEIA L & -7z, WIh O B4 S fEENEREL FISAET 228, RN OE R b
DOEBIZ X DHWOEDRA PHX TS, IY 2/ FiF, 190012 REFEEAICHE SOk S h /T, dlE - 58I
AT %08, [EN TR SRR PYRRIE OB & M 723500 & IR AT I3 A ARISN D DA TH 5. SLERNOHA T
3, (AARROBEIE I CBIEAOFERA R o N5, Wiffe & Ik TS A B MISBEWEED 6Tl D, ZOBIRIZOWT
TR LT, MUCHEROMFAE T Z & T, RRERAREED TS ZenEn S,

F—T—FIAIAEYY, AV F, MEGEIE, SRR

SUMMARY : On the basis of the ecological observation, the present situation for two endangered plants in Hyogo
Prefecture, Gratiola fluviatilis and Pittosporum illicioides, is reported. Gratiola fluviatilis, which was firstly discovered
at Kamigamo Shrine in Kyoto and described in 1925, was thought to something that became extinct around the late 1980s
and the early 1990s. In 1993, the species was rediscovered in Hyogo and then additional localities were reported from
Nagasaki and Kochi prefectures. All populations are in serious condition, and especially populations in Hyogo may become
extinct by transition to wasteland in the near future. Pittosporum illicioides, which was described based on the specimen
from Hyogo, is widely distributed in China, Taiwan and Japan, but populations in Japan are restricted to the area around
the border between Hyogo and Okayama prefectures. In the populations in Hyogo, the number of trees is drastically
decreased, and the condition of remaining trees is becoming worse. In consideration of the present situation of the two
endangered species, we should urgently proceed their conservation measures by urging an understanding of local

communities.

Key words : endangered, Gratiola fluviatilis, Hyogo Prefecture, Pittosporum illicioides
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T670-0081 e I i % Tl FH <5 50 4-12-10
Tadera-higashi 4-12-10, Himeji-shi, Hyogo 670-0081
hashi0818@nifty.com
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History of introduction and development of
Fancy-leaved Zonal Pelargonium horticulture in Japan

B ARl - B R - R B
Yukiko SHIMADA*, Minoru ISOBE, Masao YAMAMOTO

NS TR YN

Hiroshima Botanical Garden

B ADDEX I AMEABE T2 E I A LM 2L L HATHRE IN DT AL, BORTI9HCH
BIAEH AR DS 07— =777 vV & UTHR SN2 A ARIICIKAENCIA ST 728 DTh - 72, IHIR42FH
2o AR MRS KIE3SHFEIZ T — 42522 D BWASEICHARAL 2D 5h, KM TRAFEMMABR S, il
PMES NIz BHI2-4FIZE KT — 20 0D, REUS KD FERIE B BAICED ., SO RICAZIZERELZ LA L,
ZO%, WMFIZEI D ATUIEER L 72, BUE. ZHhoDIFE AEMHEEL TWE 2, IRETE AR T3R50 A, SWEE
DR A MR L 2 IRETREE L T 5,

F-—T-—R:ZEDDELXI=T L

SUMMARY : Fancy-leaved Zonal Pelargonium was imported from Europe and America by several Japanese nurseries in
the late Meiji era. It gradually became popular from around 1909, and spread throughout Japan. Its first boom arose in
1914-1916. Imported varieties were given each Japanese name. Various hobby clubs to enjoy them were established in
many cities and towns. They issued the ranking lists (Banzuke in Japanese) of varieties. After then, Japanese original
breeding work started, and several new varieties were produced and released successively. In 1927-1929, the second boom
occurred and cultivating/breeding of them was made the target of a venture. Thereafter, the Japanese Pelargonium
Association was established in 1932. After the World war II, the fashion of the fancy-leaved Zonal Pelargonium has been
declining to the present.

At present, many varieties of the fancy-leaved Zonal Pelargonium have been extinct already. However, about 50 varieties

have been preserved and still cultivated by the Hiroshima Botanical Garden.

Key words : Fancy-leaved Zonal Pelargonium
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The culture on the cultivar’s name

K TR
Tsuneo TORII

B HATIEH IR REMEO N D XDk 572k 5 T ILFERIZ A 5 L 07272 LB [l 2 Al A A A

Hﬁ Ehdk51lkho7, ThoOMEOATNIHINIIEO @R E # K THEEN LS ESHOB S22, FZESUbok
BIZPERO, BREL S EDlE S5 K5 B4HBHT 6N L5120, HRTIEAEKAEDOXEICS LD ikt

W& GH 21588 iz, B 5B E UEA SN FZMEIEZ OMER & &8I0, (RAATRELITH D, S

R ERIT A 720108, b3 A2 R ERMETH B,

F—7— R VDR RIZERE, RIOCEE WREf. St

SUMMARY : In Japan it seems to have become cultivar is made on or after the Middle Ages, and tremendous number of

cultivars produced in Edo era. The name of those cultivars at the initial stage of the cultivation just derived from a direct

word for the color, shape or others of the flower and/or other organs. As gardening became popular, a tradition to give

names, such as reminiscent of the excellent beauty based on the classical literature, tanka, poetry and others, was born.

Cultivars conveyed alive for a long time with their names are cultural properties to be protected, in order to perform

reliably preserved also, we are required to learn the classical literature.

Key words : classical literature, cultivar, cultivar’s name, cultural property, Edo era
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Research on potential medicinal resources in Dendrobium.
—Bioactivities of extracts from several species of Dendrobium—

R R ACSE! - R AR - MTHD RSED - AR SeB - At P - K Bt
PP R i Y BRI AR - BRE VE - R
Mayumi SONE!, Yukiko FUJIWARA!, Tomomi MACHIDA!, Ryohei MATSUMOTO!,
Shinpei KIKUCHI', Reiko SHIMIZU?, Keiichi YOSHINO?, Susumu KITANAKAY,
Tomohisa YUKAWA?, Hiroshi IIJIMA!, Tomoko TAKAMIYA®*

VHAR K AP - 2 SR A U e S S e [+
1School of Pharmacy, Nihon University,
2Tsukuba Botanical Garden, National Museum of Nature and Science

B Beidty a s 2onT, (1) A (2) RN (3) REBRWIAE A D < S,
(@) Ly 7 a7 74 ) YD KRB B &0 (6) ABNGET v 8T 12D S pHE TV, ZOBIEN K
MREMAT DT &T M eBENEAEEEZ AT Z L2 HIEL T15, Sl HAKRZEZRIERMHE OEE T
B LTOD 2y a7 BRI ONT, T F 2 OHRRALE M d L OPURWEME 2 J0E U, Rl TP 2 it U 72, %
DFR, ThE TEHEE L OAE#R ST WEiodzid, SRR X D EOHIRRETE 2R M2 & - 72,

F—T— KRBT, AERRENE. o 3 s EAEY. EIERSEE, RIS

SUMMARY : In order to explore potential medicinal resources from Dendrobium (Orchidaceae), we are now conducting
taxonomy of genus Dendrobium, based on (1)morphological characters, (2)molecular phylogenetic analysis,
(3) ethnobotanical information, (4)composition of secondary metabolites, and (5)bioactive properties of extracts. In this
study, we measured antioxidant activity and antimicrobial activity of plant extracts from several Dendrobium species. The

species that is not widely recognized as a medicinal plant shows higher antioxidant activity than medicinal species.

Key words : bioactivity, Dendrobium, ethnobotany, phylogenetic analysis, potential medicinal resource
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FN=)L « £ F LM KA VHIRIZH T S
SR NIY) Swertia chirayita DA B3 % Bl A

Field survey on the cultivation of a medicinal plant,
Swertia chirayita, in Maipokhari, Ilam, eastern Nepal
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Kuber Jung MALLA? - Yam Bhahadur THAPA?® - {5 !

Akihito TAKANOY*, Takahisa NAKANE!, Susumu ISODA? Paras Mani YADAV?,
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'Showa Pharmaceutical University, 2Faculty of Pharmaceutical Sciences, Showa University,

3Department of Plant Resources, Ministry of Forest and Soil Conservation, Nepal

B S HEA T AH 2 A K ) WU BT SRR Swertia chirayita 78, ED X HIZ UL TR STV
D0, F7o. TOLEEYONE %G 2 BV CTBMFAE 175 7%,

¥ —7— K K5 Swertia chirayita., $/5—)L - v A KA ), K

SUMMARY : Field survey on the cultivation of a medicinal plant, Swertia chirayita, in Maipokhari, Ilam, eastern Nepal,

was carried out for the purpose of making clear how they cultivate Swertia chirayita and also evaluating the quality of its

products.

Key words : cultivation, Maipokhari-Nepal, medicinal plant, Swertia chirayita
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X1 Swertia chirayita OFIEH. A @ #1i % FIH L 7288500 B : 248 H oMk C : 1Eo
D : 14 H o ik,
Fig. 1 Cultivation site of Swertia chirayita. A: the plant is cultivated on the slope.
B: the second year of the biennial plant. C: flower. D: the first year of the biennial plant.
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Educational activities with sign language in the

Tsukuba Botanical Garden for better understandings on
plants with the Deaf and hearing people

P TR - B AR - U £ &R0

KH SELR - REAT (35T - KA A

Chie TSUTSUMI"**, Ayana HIROSE?, Masami KITAMURA?,
Miho NAGATA!, Hitomi UEMURA!, Yoshihito OHMURA*

E LR A AR SR SRS 5] - 28 RIS A S S -
OUENY T 7 ) = EE - BRI AR 2
"Tsukuba Botanical Garden, National Museum of Nature and Science,

2Saitama Sakado School for the Deaf, *The Tsukuba Barrier-free Learning Consortium,

*Department of Botany, National Museum of Nature and Science
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SUMMARY : The Tsukuba Botanical Garden performs several education activities of plants with sign language to provide

learning and enjoying opportunities for the Deaf and hearing people together. This paper introduces the education

activities in the Tsukuba Botanical Garden and several instructions to do such activities.

Key words : botanical garden, education activity, sign language
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Examples of signed words for plants and botanical terms.
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Fig. 3 Explanation for signed words for botanical
terms.

X4 BERTOEANDEF.
Fig. 4 Field lecture with sign language in the
botanical garden.
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Ethnobotanical research in Myanmar

RALR B> - (N B—Ep% - gk =55 - K g5 - sebk i8—* -
FaA JeB - 535 327 - 811 F122° - Tin Tin Mu® - Nwe Nwe Win®
Satoshi OKUBOY*, Kan’ichiro ISHIUCHI?, Mitsuo SUZUKTP,
Takeo TASHIRO, Shuichi NOSHIRO?, Mitsumasa HASHIMOTO,
Yumiko BABA?®, Kazumi FUJIKAWA?, Tin Tin Mu®, Nwe Nwe Win®

VHAHTSE (bR) ILUBHREI OB - 2H AR - SqUER: - ke A 0r2E T -
RIS BRI - R v v v — BREER M CGE B M
'Yamashina Botanical Garden, Nippon Shinyaku Co., Ltd., 2Nihon University, *Tohoku University, Chiba,
‘Forestry and Forest Products Research Institute,
%Kochi Prefectural Makino Botanical Garden, *Forest Research Institute
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OB IRE 2 ED M TG & e L, 2O TR IELANCE 4 Y ¥ 7 2 Ofk4 26 2 4D -0 ICFH L
Tz,

F—7— K OEASGEREE. vy Y- RIkMEYE

SUMMARY : We researched the use of the local plant of Myanmar in the overseas botanical expedition to the country. At
Nat Ma Taung National Park in Chin State, finger millet (Eleusine coracana) grains are used to brew the drink, which is
called “Kaung Yay” by the local people. We interviewed about manufacturing its process from a person from a village near
the National Park. Near Bagan in Mandalay region, we visited a shop making palm sugar. In this factory we observed that

various parts of palmyra palm (Borassus flabellifer) were used for many things addition to palm sugar.

Key words : Ethnobotany, Myanmar, Overseas Botanical Expedition
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The lacquer collection in Myanmar

gk =55 - BEYK 18— - Thant Shin®
Mitsuo SUZUKI*, Shuichi NOSHIRO!, Thant Shin®

R AR - 23 v v — BB R MEE R A LR

Forestry and Forest Products Research Institute, Tsukuba,

2Dry zone Greening Department, Mandalay

EH RS O2014EEEN FIEFERE LTI vy v — %R, —HEA BN T, 2 v v~ —¥Melanorrhoea

usitata (VLT FL) OBEEHEGHRE OFLEE1T - 7,

X—T7-RIERFE, Ivvve—, Iy vy

SUMMARY : A field research on a lacquer plant, Melanorrhoea usitata, and lacquer collection by village peoples in

central Myanmar was reported.

Key words : lacquer collection, Melanorrhoea usitata, Myanmar
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A more minute report can be found in Japanese
Journal of Historical Botany 23:59-64, 2015.
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Promoting the conservation of useful plants-programs of the
Japanese version of the UK’s National Plant Collections

A i
Yuji KURASHIGE

B L ST )

Niigata Prefectural Botanical Garden

B HAMPIRGR Y arrav sy a VERRE, FHRMOREY 27 2OMELREOFEEEZ HIE LT
2015 ICRRE SNz, T aFav sy g VEE, MR, ARPHEIREGT 26O Lv sy g v EF Y
aFLaL sy gy LCREL. RT7. B, B, ii8d 2 2 & THERMMOREEZX28DTH S, ARTIIER
DNREINDETORMEE, FyaFrav sy g VHNERZOMEN, £k HIETRIZOV TN,

F—TJ—R:iAFVZ, FyaFrravry gy, HAWYEGS. $4e. AR

SUMMARY : The National Collection Committee of Japan Association of Botanical Gardens was established in 2015 for
the purpose of implementation of the conservation and construction of conservation system of useful plants. The system
called national collection is to certify the collection of useful plants held by botanical gardens, individuals and other
organizations as a national collection for conservation through preservation, cultivation, propagation and documentation of

those useful plants. In this paper, a brief history of the committee establishment is described. The national collection

system and its problems are also discussed with appearance that aims of the future.

Key words : conservation, Japan Association of Botanical Gardens, National Plant Collections, UK, useful plants
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Visiting former medicinal plant gardens (6)

—Re-examination of history of Edo-igakukan (Edo Medical School)
Medicinal Plant Garden—

[FEE

Seiji NAGUMO

an

B8 EHFE0 [THARSERLOMZE] 1SN Sh T3 HERD S 5. ILFEFAEOIFEICOWT, Z OIHEH % 5
AR 72 2R & BB ISR O ZE & FREE FIRGT U 7z, TLFIREEEIVLA IS E M (1765-18674) 174E L 72K T
HO. BZUHREFHEMIN 2 LRERDORIATH > 7240, 1791FITIZFENF IS S AR L & 572, RPANIZIE
HEHOIEFEPFONIZZR T 5, %ISR ERNC S HIRE AT Sz, 26 OIERNIHF P/ NEFRIL 2 & D
FHEEMEFHR I > THE S h, ZOEBIIOWTHEL -,

F—T— KRR NFELL R A0 OARRER L OME, FHIEER, K, Uk

SUMMARY : Among the ancient medicinal plant gardens introduced in “Nihon Yakuenshi no Kenkyu (Research on History
of Japanese Medicinal Gardens)” written by Sanpei Ueda, I visited the historic site of the former medicinal plant garden
of Edo-igakukan (Edo Medical School) and reviewed the transformations that took place and the actual conditions of the
garden using new materials as reference. Edo-igakukan is a medical school that existed for approximately 100 years
(between 1765 and 1867) in Edo. Originally a private medical school ran by the Taki Family, called Seijukan, it later
became a public institution by transferring its management to the Shogunate in 1791. The medical school had a medicinal
plant garden for educational purposes in its premises. Thereafter, affiliated gardens were established in Yotsuya and
Bancho as well. As those gardens were operated by renowned naturalists, including Seiko Tamura and Ranzan Ono, I

examined their transformations.

Key words : Bancho Yakuen, Edo-igakukan, Edo Medical School, Mototaka Taki, Nihon Yakuenshi no Kenkyu, Ranzan

Ono, Seijukan, Yakuen,Yotsuya Yakuen
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Visiting former medicinal plant gardens (7)
—Re-examination of the history of medicinal plant gardens in Edo —

M E
Seiji NAGUMO
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F—T— R I OHER, HEERE, BEILRMA, AR L O, 36

SUMMARY : I examined ancient medicinal plant gardens that existed in Edo using reference materials from the Edo
Period. As a result, I found that at least 30 medicinal plant gardens other than those under the direct control of the
Shogunate existed in Edo. Through investigations of the medicinal plant gardens, I was able to uncover many of their

historic sites. I also confirmed that many of the gardens were managed by Chohaku Shibue, a medical officer of the

Tokugawa Shogunate, and his descendants.

Key words : Chohaku Shibue, medicinal plant gardens in Edo, Nihon Yakuenshi no Kenkyu, Yakuen
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The past and current distributions of
endangered plants in Tsushima Island, Japan

k]
Hiroshi AZUMA

by e TR L S Y B Y S e N U LY P
Department of Botany, Graduate School of Science, Kyoto University

B AR TR, WHCEFTAEAR (Yyv s 2y, YvhvkL Y, exv YRV sY) BRUENTIE (F12)
WEIZDOAGAT A (FLFTHI, FavkrhI7ZA9), NFFIF, AF¥FHT2Y) 1200, HHTHE
FEARRIZ B51) % & < BEHEAFA o K OHMFBHE A 170, BEON EBEDOEBTRIUZ OV THAEL 2. ZOME, Zh
SHRDHDIEL AL IZ, BERSNOERAT TR ST =0, BUETIZ, EDOME1~2 i TLAMRETE &
nolz, METRBE, Y HAEFICRKIMRMAEDFRSZE L, Y AARPBHTH 5,

F—T— K AbRE BEARE & < SEREAL I, R

SUMMARY : In this study, I examined herbarium specimens of rare and/or endemic species (Tilingia tsusimensis, Sau-
ssurea insularis, Sedum zentarotashiroi, Breea segetum, Trichosanthes kirilowii var. kirilowii, Berteroella maximowiczii,
and Thalictrum uchiyamae) collected from Tsushima Island, Japan, to understand the past distribution of the species. Then
I conducted field works to know whether the species are still living in the localities where herbarium specimens were
collected. The examination of herbarium specimens indicated that the species had a wide range distribution in Tsushima in
the past. However, the field works suggested that the most localities of those species have disappeared probably due to

deforestation. In addition, more recently feeding activity of deer also seems to be responsible for the reduction of the

distributions.

Key words : conservation, endemic species, herbarium specimen, rare species, Tsushima Island
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The expedition for collecting Rhododendron in Taiwan

51 SR e = =

NI SRy y - EE R 5 B AR

Seiko FUJII**, Nobuhito KUROIWA!, Tetsuo KOYAMA!, Yuji KURASHIGE?,
Shin-Wen CHUNG?, Chien-Fan CHING?

VSRR ST BRI - SR RS RE R - SR TR E R B ST
'Kochi Prefectural Makino Botanical Garden, *Niigata Prefectural Botanical Garden,
3Taiwan Forestry Research Institute (TAIF)

B Y VB E RO E LT EEADREA BN E LT, 20124F £ 20134E D Fk G20, B TOBIEHEE 217
S7z. BEMERBTOMIIOE &, BEICAMT 51960 Y Y VIEREYD S 5. HATOBEARSEE GRS 50 &
178E (5 B EEEARILIE) O & EUEA & & ITIRE L 720 BRI U 2R s R S il CREREL . 2015

FROBELIECD TS,

F—7— RSN, FEEE. BB Yy YRR

SUMMARY : We conducted field researches on plants in Taiwan especially to collect mainly Rhododendron seeds and

specimens twice in autumn 2012 and 2013 with corporation from Taiwan Forestry Research Institute (TAIF). Of 19

species native to Taiwan, we collected seeds together with herbarium voucher specimens for 17 species of Rhododendron.

Those 17 species, of which 11 species are endemic to Taiwan, are not commonly introduced for cultivation in Japan. The

collected seeds are cultivated in Kochi Prefectural Makino Botanical Garden, and some of them have started flowering

since 2015.

Key words : overseas expedition, Rhododendron, seed collection, Taiwan

FE RIS P RERI Tl ERIODHRIE 25 S A A LT
VARG H A2 S 518 CORHAEDY Y VIghiEaL 7 g
YLTCW5, BIfE. ZOXIZ60FHEZA TBH, R
NS flifitis 2 ) E Y aL sy g VARESRLS, YYY
RO 7 ZEMRAF A XD Z 12 L7z, FHIBREDY Y
VI 3 A R E MMEO S ESZN e
20124F-& 2013 4F-DFkDEF 2101, B4 H Tl - & 2 D
RO EAFER L 72,

PR U7 1 03haiRE, BB TEG R ER R S
Skl (LA THCERSRT) oamiaininckn, BA
NEAT L EMNAREE 572,

REFE
FEBERED X FOMER

LIS, BEEYY VEMEMIIZONWT, Li (1978).
Li et al. (1998). Yamazaki (1996) ¥ X0%% (2006)

IZHSWTERAELT 572 BT SR THRE T REE
EZONB VY VIENMEETE Lz, KIS, THZhoRiC
DTk KOBEARN S 6 ) 7 AFAE L. $RE
DB % 3BFE TR L <. BBy Y VB E H
R 2 b AR L7z,

AEITIEORE EMEREBRFT DR HETF

Bl COMAERNZ, BALOBEITEEREER R MG
B (BB Lo - ERAR - YEOE S KOH
PRAERER AT HRBE) 1ZhnT, REH R Z MR
R ZOWTRE A AT RENE T 5720, BEALBETH
Ji ENISCRROFAE AT 572, F72, MEERRERAT R EEA
fi§ (TAIF) BEROERSC R AR & 25T L
PRAEHEREY 2 b % & ISR TR e I L 72,

* T781-8125 AR ST HE1114200-6
Godaisan 4200-6, Kochi-city, Kochi 781-8125
fuzii@makino.or.jp



H A hit g 1 2 s 45073 (2015)

7= (K1),

F1MFEAE - 2012411 H5-14 HO 10 H A ¢ # &z
RS 2 SO LEIZR A, B ORI - 5
B, 15 3,000m 28 A4 5 LRO AL, E
VZAEE B RESRODFT 20 M THE AT 72,

F2MFEE 2013411 H12-22 HO 11 HRE : 28 1 [0IFA
TCTREDNTE L ST R ARD . AL HEB. ™
EROET 14 M CIE AT 572,

RE&EH*E

PREL 720y VIEREYIORE 3 iR LA TR AL (R
THRN2D, B oLy T =T ETEFEDI
) DIFHZIDTI\W\e) . L) IF e AT v v 7=
5 (m) —IVARZANTIRE Uiz, F72, FEF AR L M ADRE

e 4 HUSEA A 1 BOBIRYE L . $RA4 L G L L
.L‘f,‘éﬁﬁi? O RSERRBRIT SIRD SEHI AT 7=,

s Al — (It & 71— T O LR T hiikds &

~ 60km UREARICIZRICRESE R Z A, 2N EhoOFRF T LI

O®: E1EHEE (012F1185~148) ®:E2EHE (013411 512~28) W%, B, GPSTF—4. WOERE., AAEES DT

Bt BREYYIERENOMER. IEAERLY iUz, $re SRILIHIIOYR 4 FON

MR Uy ARG, Fridg2mfitzRmd,
i, Herbarium of National Taiwan University (2012)

SRR AR L7z, GEBEAS. RIS P el e A =
AR, RFE (FiT) PHEFUCIRIETE 5525 (MBK) {2Hi L7z,
N2z 1T ASBGE L, 201243 K UF 2013 4F05] 2 A5 L

K1 APETEFEHREL LYY IVEMEY. REMTFS X1 OMAEIIE,

- FREH =)
No. #JE (Subgen.) B (Sect.) F1s =2k 1EE 288 B5
1 NS Z84eHhs YUY | Rhododendron ovatum 10 7
o wdh Azaleastrum | YUY Azaleastrum | %24 A5V  Rhododendron ovatum var. 7 °
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CAVHER FFTINAHY YD
Subgen. Azaleastrum Sect. Azaleastrum

R. ovatum R. ovatum var. lamprophyllum
v
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VYR S YINY YIRS Subgen. Tsutsusi Sect. Brachycalyx

R. farrerae R. mariesii R. chilanshanense
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WY IHERE YWY UED Subgen. Tsutsusi  Sect. Tsutsusi

A hERE AV HE ehTVYIERE T4 LTH

Subgen. Azaleastrum Sect. Choniastrum Subgen. Rhododendron Sect. Vireya

(2 DfEx)
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FLREEE T HATOEARRS A 20 s G
VY VIgEhEY 12FEOfE T (55 10fdEATE) & 165D
AL L. UL, Rk > TEEDRD 572720,
EHERE) 2 MBS N3 2RO T 25K ET 2 2 T
BhadoTz, FRBESEMARR. [ROARERNCL5T,
FHZEOIHEN BTl - 72725 [ WA B > 72,
5 2 [AFEA IR, B 1 A CARRIE CH - 72 S DR T (5
b 2fIEATE) & OMOREAZFRE L7, DL 2 [nodid
2B\, BT Y Y VBRI 19FED S b, B
HSHIREZ 1708 (BARELLRE) Off 1 & GEIUEA A PR
THIELNTE (1. X2),

FELFE TR, RE®RTIZO) —= v 7% 572, 4
SEABRIR SR R TR A Uy Ml < ek E
BiltiZe < Bk T, SFESEMT LSRR, 1F
EAED Imm D728\l Ch - 72720 E 13 b >
zo ZATFF SETEATYERAHIT 5 &5 RAKHRE 5-10
CAMEFLIRETERIL 28 24, 4-5EMFRE THRUA
BoNiz, #F LRITIZKROIERERGEE 0 2P <7202 &
MERAR O, Y Va2 L S R
REVE L EBEEE L1 c 1 & RBRATEL. TAAIIHTT
EEA T SICBR 2L 72, IZEAEOMAEFNAF L.
2015 E KD BIfELIZCOD TS,

EZR

SRIOFAET, HIRRFGHITH 725, BEICAET
20 VBRI 19FED S B | 17THEERET 5 Z & TE T,
SCRRA A DA PR IE HERRY 2 b &AL, &
SIZBIH COREAMAIZ KD s MAEEL . M sdT
HEDEDE EHB AT -Z EICK AR TH S, A
TIE, BIEREY Y VIEREIAS, FAMABEBIAR $HATRAHE,
BEHRORNRMAR, FEAROJIEAKAR, IO EER T
KREBMEBIFIAEBR LTS ZENBIEETE, ThETho
FZOWTOEFESEON A5 2L T&E . Thb
DA, BEFREPIE CORFHAMIGHTZ 51, &
BREY Y VBRI D7D DIHEL R & 72 5 Z & 23S HiRF
N5,

Gibbs et al. (2011) (Z&4ud. HHATEAMKL =Y
VBRI 2REH D 205 BO 1IN BIEALHOBAS
HAET2Y 74V YY (Rhododendron kanehirae) & &h
T3, SRIOFEE T, LN ATZ1 DO TOEET
UTHEfR S NZZBFRIN e, BACRPIE SRS Rl X R TR

No.50(2015)

{EENTOBY T4 VY VEMGRL, M E#RETL LN
Tz, LiL., oy VEki &S Q=2 &
52 ORE IMFEDOITREM D D B, L7 TETER ARG
FEDRFNIRAE LT B 72012, SBIEMIRITC K 0 2D
A WA FRT- BT, NOBIZN Z ROV T %
115 B D5,
SRIDHEH,S . 1) BIEEY Y VEREI0 A A o 5
LB A TH B, 11 A THIREE A EDFEORE 1R
EATEEEZ L, 2) FCK->TERENDSHZ L, 3) Ui
WERECROFPHO MO LN & 4) FRESOF ]
SLAEMORNE UTHTERIOBI RSB T2 R A8
BNZEDDD Tz, INEDMNEREZ T, BEEYYY
JEREIOREN RS 2 72012, 514 EE O A5
JEL T PETH S,

A b 72 > AN 22 T 0 2 W0 = T ISR -
ERSC R, BB SRR A SO, Bikha 2
HNL 72 & STHURORPIRIFER - SR & FE R S
L FPIEERIENIFT AR - 2R 2 < AL
LU EFEd,

5 | FSZER
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TRIEZR (2006) KRERIBIZR ARG CIEAEYEE L BRIEHTE. N
BUER e RS BB R A AT PR, 65, B8

Herbarium of National Taiwan University (2012) Plant names &
Info, Plant specimen. Plant of Taiwan. <http://tai2.ntu.edu.tw/>

Li, H.-L. (1978) Rhododendron. In: Li, H.-L.. et al. (eds.), Flora
of Taiwan, 1st ed. 4: 21-38. Editorial Committee of the Flora
of Taiwan. Epoch Publishing. Taipei, Taiwan.

Li, H-L., Lu, S.-Y., Yang, Y.-P. & Tseng, Y.-H. (1998) Rhododendron.
In: Huang, T.-C. et al. (eds.), Flora of Taiwan, 2nd ed. 4: 22-
33. Editorial Committee, Dept. Bot., National Taiwan University.
Taipei, Taiwan.

Yamazaki, T. (1996) A revision of the genus Rhododendron in
Japan, Taiwan, Korea and Sakhalin. Tsumura Laboratory.

Ibaraki, Japan.

—102—



AEHRS

BAFEMERGZEESES505 1 103-109 ;5 2015

KERIT AR BF THRAT AL IETS 2 RBR T SR AR A ER b A
Pl Tl 2009 LA & F T IR R ANHERE X
1A, 1B),

(Platypus quercivorus ; LT H 7 EW&E0) MBS

KRB KRB R m  B B 1 %
IV I F XA LV PENT S
BRI IR Raffaelea quercivora DIEYIZ X 5
F I Rih B3 % A
Survey of oak wilt caused by the infection of pathogenic fungi
Raffaelea quercivora mediated by the ambrosia beetle
Platypus quercivorus in Botanical Gardens of Osaka City University

TN 1S - REF B - AR R - 3 G4 - B vE5l - T AT
Hirofumi TAKESHITA, Akira KIMURA, Yutaka TSUJIMOTO,

Haruo FUJITA, Kiyohiro TANAKA, Yasushi NISHIMOTO*

KRBT N7 A PR AE R B A [
Botanical Gardens, Faculty of Science, Osaka City University

B8 1 KBl LR B R R T 20094R A 5 F TR BIR S BIR S, 201 14F IS I3 HEEAR B2 L,
20134F I IBVESERNC I 2 THARSHS S WE SR L 72, T D728, LHEYIETIZ, 20114FE2 S HERIAHET 5 & &
BISHIRRITEE BET Ly 2012980 6 F AU R M L T & 72, 72, BHE F 7MhIRE %2 —MRARTHRML.
WG SRSEIZE S A gy = X LR A 2 eF OFERE, B OV EFIZOWTRHBSE R AT 5 B2 2t L T 3,
AFETIE, R TOF ZHihgEO BRI L ZhE TORAS A SO TN 5.

F—TJ—RIZFEWER, Y TR LY, aFFE. IR TR

SUMMARY : The oak wilt, caused by pathogenic fungus via ambrosia beetles, began to be observed from around 2009 in
Botanical Gardens, Osaka City University. In the summer of 2001, the number of damaged Quercus trees has increased,
and, in 2013, evergreen trees had damages in addition to deciduous trees. From 2011, we started checking on the damage
situation of oak wilt in the garden, and from the next year are working on the protection of the important trees of
Fagaceae from the wilt. Every year, we have been held an annual meeting to share information about the wilt and discuss

how to control it. In the present paper, we report on our survey of oak wilt in our gardens.

Key words : Fagaceae, oak wilt, Platypus quercivorus, Quercus, Raffaelea quercivora

B2 NBEIER (bW BT S5 NEEAETH B,
L LA, BAR - RSO~ TN A R28 01
SCHREE RO SR H S LS 72 T FRIO RN 351 5

RFEREA RS TS (MR EIIZET 2015) .

hED7- (X
Fofiheid. WOy ) FHFIA4 LY

LIIAIRIR TR Raffaelea quercivora CGRIRIE. E X 7M1

AN T FHE R DRGUC é?fﬂff*bk%
RO Z L TH B, 1980 LA H AU A FRCr 25

DHERR EAUTUT2AY, 2000 AU A - TRHEF I S
REMBIENRD EAETND (ﬁﬁ‘%’ﬁé‘ﬁﬁnlﬁﬁ%ﬁi%
2012), F IMMBEELHE TSI, T Fla S
FEOENTE, IXFF, a7, FTRYFEETF T

FIMAIUZ K BBIRONGEL, 7> F A FBIAA S
BRI L ->TRZ 3, H¥FH126-7 HiZhid T4
TIRHIRITRR UL STRREOSE G 03 A R D%
DEALEBT . 2206 R TILEEE> TR A
T3 (X1C). ZOLEEAPSYHENBEIREE A
FHOPEMME T 5 2 LS (K1D), 7-10 Hick 3 &,
PINCEA LA v F I T2 7 xuEIZE ST K

* T576-0004 KB E HiFAT2000
Kisaichi 2000, Katano-shi, Osaka 576-0004
b-garden@sci.osaka-cu.ac.jp
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1 ABRBGIAAXFEFHMEEDEICE (T2 F I N, A Lz2ps Ry
Bl (B) ofERI. FOWBBRIEER, B: FIMNMIEL DML 2HER (25 9),
CiAYTFHTEBEIL (T30 4), BEMMIIAZ 2 VR, D HILOFE D I
PEhEN/Az75 2 (35 F), E-RCCERLAEZ7IA (3F+9),

BOHFABERINTFOR L TEATIEIE (w27
Sy 2) BWECD, ZHZKDKBROT 7 AT L L
IS, BIAICZEEEACS (NIE). FIEIE. Av T
DM DR T Ik B (mycangia) IZfRFFENTED,
7 F I MES TG AR IR 5 . IRED
AEBIZASTZEFRIE, F Th S EADE E T A il i
AT5. BIRIZ. FITRORAHIT S0, TIAXUR
7 x /) =V EOMEWE AT, ThoOPWHEICKD A
SOMMBEFEATLE S, S HITT ARV R ENKEOEE
WIZERTZZ LT ROWEDIFTOND ., TORE. &
L7-BEARIR, REmEBEE T EISWMLUS ZERL,

—AIMIET 5 Z &1k 5,
REYIETIE, 2009 4RSI ER L 723 7 DYIRKIZFLiEAS
Bligsh, I FHIZKBWETH S Z LoD TR S
720 MKEMIRIOBERIEIT A~y « 35 FARBRAMTHER
ENTHY ., BT H~Uh5aF 7 DEBEREIZH 5
729 F IHNIEFIZL N, 22T FAICET 5 TR
HORN AT 5720, 2011 FELIRRGER A 217 -
TE7=, %7~ KEOaL 2y 30 & UTEERBIAL T
TGP ED S F B 72012, SEAIE ALY X S
BhBRe. RO R A B < 728 D AR DRI A FAA T X
720 ARTIE. TS DFRERERRPLPFRICONTHET S,
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MRIBKLUGE

KBRS BRI OB Z B\ T 2011
10 H. 201249 A, 2013410 A. 2014410 HOAH!
AFEELT 572, 20114F, 20124FF KU 2014 413,
WAL 7OEGHEAR & AREFBIARO TR TENR L LTH
BEIT -7, 201340HE, FHNAET Y 7O JOAH i
BIARIZOWT, FlEs2 5 B X DR T BAIZDONT
AL 7=,

BIAROZE R F FhIUZ K 2 LR 23 dE, (1) 27
L OTWEHD SRR A BTEDOEEE) Hdbsb, (2) 7
FABREL TS, (3) 7-8 HISEENSELMih Eis,
D3RR L TRl L7z, B XUT 7 2D D%
[z L] LWL, 79 2 &4 U O ARE IR
120 ERFNURNZIRIER [RZE]. SRR I THE
PRITOSIRER TR (—80) |, BEhhpE 5 s
WIREEE [7 5204 ] EHIBILE (X2).

F IR E LT, IR AR 5 720 DS F L

REEE —— FABIUVIZRHY

#5077 (2015)

Ly AVFHDT Xy 2 EWiT2DDA y i LA iRATz,
AP, 7RvF, 2XF, aFF, FIAVT, IX
+ 5. Quercus nigra xR E L. BREHITHE7y FFV
'SP (o r AR stt) 3z b ([
) = HRASH) EBIRICEA L, BigEAR. 1K
(2D 200ml ORFA (&) BASTIEARGE. K
RIS U TRIRDIRITIZZE LIAATIT 572 (XI3A) . ##
WAL kS (1-2H 5 RETHEM) . EmEARRE
WEH 7z WHEAIF20124F4 H26 H225 5 H 16 HIZ»
THFEML Iz, Aoy M TIE 0 B2 589 1.8m F TORfRE
HEW0.4mm DY V42 %y bV 754 + SL4200 (HAY
A FruzpkXath) @SB ZeTHEELE (K
3B. 30). MaLid, 7HHY, TRYF, TIAY, 4F
AHY, VXX, safiv o, VIR VINRAY, F
I2XF . Q. nigra. SFEEIFT)IEO 1 FH
(Quercus sp.) ZXZRIZ, 20134-6-9 HIZhFTiT-72,

FHYT,

ETOESENTIRE —> TH#5E)
—BoOESEAKE —> THh (-5

ENEERIRE ————> [D5RDH )

— BABLUVITFREL

X2 #WERTOHIFIELE.

FLTHBL TV BBARITHTT 2 4 v+ &S Hifro

E3 FSRNhME. A: 7 VA7 y FOEA (TF5), B: kv MEEMT, C: M

> HERL)

X4 YoRKYMETEIFNI-FL.
BRI A F4 7 Yo
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FINOBIARIZOWNT, I hlhiledi & di i L 7-fiR e % 1
IZF &0z, 2011443, TIARDBEFHEADE DD, 205
B 16 AN, 75 254 CAE RGO bk (=
7FADA) EHIE SR S5 AR Th -7z, #hiFE2
F7BERIZ T RTaF 7 TH -7,

2012 4FDOBEEAIL 366 KT, DS BAFEL 7={l{AIL 38
K, —HBOMAMNAAEZ 10K THY . DD 3184
77 A% CIhZ WIS smr o7z, FFEL 7RO
R, FIHYI3A, IXFT1IAK, 575314, SE
PED Quercus nigra 3K ThH -7z, IF7TlE, —iROHA
=82S 10 KR X Nz, 75 2% 2R
shih -k, FIHV 2K, IXFF1K, 75
HUAAR, TF T 313K, TRIF1IKRTHY ., s (7
THhY) THID T LS Nz,

20134EDMAETIE, TIHIRV ) THH LR EDH fk

1 FIRHNCEZ2EABAROBEERI. « 3IHEEME R,

No.50(2015)

o7 7 2L C TSR r L BERD 5tz LiL, 7
AOP AR 7 7 2 &4 C TRk 0% <25, 10
HOAFIE R ZIZY ZIROWE TR ALAZEI T (X
4), BHEATERB L EEBEZSDET2IIAT, Z0D5
BRFEL AR TARE KD 77 A& EC7=HZERIERS
D57 204 K ThH 572, MFEL 7ARIZ TR THE
HERICTh -7z, 20124F-L IR D &, BEEARDBUIIA L
7=, WEEAOREBIL. 20124FEA36FE, 201344317 F@
(Quercus sp3k&<) &xh, FEULLIHEMIL,

2014 FFIEFOBEHARD I A . WAL T EAHEAIL 581
A, ZDDBMFEL AT AT A, —EOM 7=l
(323K, 77 ABECT=HZINII S - 7=k 511
KThotz, WFELIAHEL, T/ 34 24K, 2F 7 41K,
2097 (Quercus velutina) 27K, W EED Quercus
sp. 1A, SEPFED Quercus sp. W1IARTHD ., WIOTH
Frts! (7773 4 ) Tzt KON Zlstaeias s hiz,

2012 2013 2014
B 2= s 3= TR fh 73X ffh 732 fEh 73X
G (—EB) DH ik (=8) D# i (=8) D# mh (—8) D#
7B Castanea crenata 71 EE O 0 0 0 0 0 0 0 0 0 0 0
SAE Castanopsis sieboldii | X &/ 1 HiR| O 0 0 0 0 0 0 0 7 0 0 14
C. cuspidata Pkt B O 0 0 0 0 0 0 0 1 0 0 4
Fagus crenata Jr FE O 0 0 0 0 0 0 0 4 0 0 0
TrE F. japonica 1XTF EE O 0 0 0 0 0 0 0 0 0 0 0
F. sylvatica* A-OyNTF FEE O 0 0 0 0 0 0 0 0 0 0 0
Lithocarpus eadulis EeAVA S wik| O 0 0 0 0 0 0 0 2 2 7 23
~T7INU1E | L. glaber THHY B O 0 0 0 0 0 0 0 25 0 0 20
L. polystachyus * FEE O 0 0 0 0 0 0 0 0 0 0 0
Quercus acuta ThHY HiR| O 0 0 0 0 0 0 0 1 0 0 1
Q. acutissima EES FEE O 0 0 0 0 0 0 0 0 0 0 2
Q. aliena FIHIT FEE O 0 0 3 0 2 1 0 3 0 0 2
Q. aliena f. pellucida TAFIHLT EE| O 0 0 0 0 0 0 0 2 0 0 0
Q. crispula var. crispula | X XFZ EFE O 0 0 1 0 1 0 0 0 0 0 1
Q. dentata H7 EE O 0 0 0 0 0 0 0 0 0 0 0
Q. ellipsoidalis * EE O 0 0 0 0 0 2 0 0 0 0 0
Q. gilva 1FAHY wik| O 0 0 0 0 0 0 0 3 0 0 3
Q. glauca var. glauca TI7hY Hik| O 0 0 0 0 1 0 0 36 0 0 53
Q. nigra* FEE O 0 0 3 0 0 0 0 0 0 0 0
e Q. myrsinifolia IhY ik O 0 0 0 0 0 0 0 15 0 0 10
Q. phillyreoides JINAHY wik| O 0 0 0 0 0 0 0 7 0 0 21
Q. robur* 1 ¥)ZXFZ EE O 0 0 0 0 0 0 0 0 0 0 0
Q. rubra ™ ThHT EE O 0 0 0 0 0 0 0 2 0 0 0
Q. salicina JZIAHY wik| O 0 0 0 0 0 0 0 2 0 0 6
Q. serrata var. serrata ar7 EE| 16 0 5 | g 10 | 8313 | 2 0 78 | 41 16 | 335
Q. sessilifolia YYINRXAY B0 0 0 0 0 0 0 0 11 0 0 7
Q. suber* LT HY EE O 0 0 0 0 0 0 0 0 0 0 0
Q. variabilis TNIF EE O 0 0 0 0 1 0 0 3 0 0 7
Q. velutina™* ya#>7 EE O 0 0 0 0 0 0 0 0 2 0 1
Quercus sp. EE O 0 0 0 0 0 0 0 0 1 0 1
Quercus sp.* EE O 0 0 0 0 0 2 0 2 1 0 0
e 0 0 0 0 0 1 0 0 110 2 7 162
e 0 1 110 171
ast _— 16| 0 | 55 /38| 10 (317 | 7 | 0 | 94 45| 16 | 349
" ! 71 365 101 410
16| 0 | 55 3] 10 [318] 7 | 0 | 204 47| 23 | 511
71 366 211 581
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FNIZZEE T2 7055, HEAEDZY) . 4 X7,
KT, SEPED I -1 3T S, Lithocarpus polys-
tachyus, A ¥V A+, aLriy i, FIofihuzk3
PR X572,

FN TR S T IR EARE D 5723 F F12DWT,
BOEBER2IZE LDz, 2014 FFOFETHELL LN
TEENHARD L M, 20124127 5 224 U0 Z i
oD S 7=fiATH 7= (360405 BD298A) . —T7,
2014427 7 2% 4 U= R St L HIE E =l
RD% < H120124F-L 2013 Al U & S h7-fii ik
ThHo72 B2TARDIBD267TA), 7z, 2014 -1k
AERDZE P U 7R — SO 7=l AL, 20124F-&
2013 TH e U &I SM7AANIZE A ETH -7 (54
KDH>HBDAIAK),

FTIRAUTRE UTT - 7238 AIRURE 1 b it CORSR%E
Z3NTIRT, TILAT y MUBRDAREFT 72 23 RD S 5
FIMAUZ LB FAZI B> lRET T 1A 75
AEMECT=DE IR SN S 7-BRE T X7 F 1A, 2
FII3K, FIAVT 2R, FhSELAKIET ST 4K,
FIHVI2RTH T, Ty FFVITUBDBREAT 727
ERDS B, F FRHUZ K BPEEEZ T b 7RI T~
X 2R, 7T AEECTELFERIR S Nar > 7-fRE T
NYF IR, MFELA#REFT I HETIAR, IXFF7 1R
Thorze —Ji. v MIKBHTFHOPRZEIL T,
20134FI2 %y METLOAE T 572 12M8RD S 5, [HHFIZT
T A% U7 HEIED Quercus sp. 1K THO ., izt
L7k R o ah o7z, LA L, 20144R2i3, 752
EECIEPFRIR SRz 772 1R Vo
INAHYIART, FFELZfRIZZ i om 24, ShEE
Quercus sp. 1A (20134427 5 A %L U7AlEA) Th-
7z TRy bETT Y PR VAL BIANEE 4

M LM 5 %47 > 7RI 10RO . ZD5 BF FHi;

#5077 (2015)

MUK BHHZZT LS TflRIE T NvF 2K, 27X %2
K, FFHVI 1K, Quercus nigra 2K THD., 7T A%
A CTHEEIR S NED ST RET NvF 2KE I 2T
F1IKTH 7z,

B

20114725 2014 4E- % CO A FOFAH 6. KIRIFFHZ
BB FRAEEORIL CRBRUfT 2015) &[RIBRIC, fiity
FIMNIZIWTE T FRMDBEEIEAR L TOB Z LA S
LoTze KRIRFCIE 2009 4467 7 MU & 2 HRIRGHE
PEEDPHE XAADTND Z e 6, BSHIIRE R 24 3
VITCHYFHADT &y o 2 ao - L HEHE NS

PEEAROMERZ, A0 2FMIKTFTF 7 IZGE TN T
Wz, 2013 LA, fhOBIREIZ kL Td, ZDZ
Eld, TFIRATFTHDT &y o EZIRTVEIRETH D
3F 5 OWFEADFINNRIE e 5722 LT & HFEA
PRL7zEEZEND,

20124 F TOR FAIXITTE FERNZR S Tz,
2013 4RIZIZ L BOHERIND T 2 » 2 pMfifEl &7z, 2013
7 HDO PG AT T, 75 254 UMk 28R
D7tz RINOHE RSN 2 Pt 45210 5 & 7
XN=H, 10 HOFETIHEE A L DA TEILYY =IRD
WETSEND, BEGHERSN PR L O, Z
DIERITT 7 ADMER ENTAHIRIZDONTE . ZORISER
GBI, MBS BRI A 572, ZORRE,E .
HERE & HART T > FH DT 2 21T B IREH Bl %
XD, S FHADT & 9 212 & BRILE k) 98
SBZIE, FaUSlEs, BAR, Mreil Teisish
W5 (Kl BMS) . 7270, 20144812137 5 A &L
ARSI 5 B v T/ A TR B ST B 2 ehb
kI 2 RPEL BB IS A 00,

BUREZENZ 212, aFFI2BWT, 20144RICF 7R

F£2 AFJIHBT2FIHNBEEOEE. FHLEL 2HHEERL .

2014 F

2012%F | 2018%F e U T 952004 @0 (—8) | &
wWELL 34 267 16 B9

wWELL T ADH 19 49 0 1
B (—%) 0 0 0 0

wWELL 298 10 0 4

T 7 ADH T2 ADH 0 0 0 0
O (—%) 0 0 0 0

w=ELL 9 1 0 0

Hmh (—8) | TTADH 0 0 0 0
O (— ) 0 0 0 0
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3k WEIRM
& ES ME = X MEL
= 184 ES A=) K ’ 20124 | 2013%F | 2014%
THE i - —~ — 2013.9.13
1 b 201258 17 - 252 252
2 v 201258 7 2013.7.16 552
3 5y K 2012.5.7 9 - =Er
6 5y K 201257 9 - 252
4 5y K 2012.5.7 11 - 52
TATE 3
5 X 5y K 2012.5.7 7 2013.7.16 552
7 Gy K 201257 9 -
8 5y K 201257 22 -
9 5y K 201257 23 | 2013627
10 My K 2012.5.7 26 | 2013627
TShY i3 - — - 2013.9.13
1 - - - 2013.9.13
1F1H o
7 , R - - - 2013.913
1 My K 201257 19 201365
IXF¥ EE
2 5y K 201257 26 201365
1 - - - 2013.9.13 f&h
SOHYT* 3
7 , | B - - - 2013.9.13 fn
1 v 2012.5.14 18 - Hh - -
2 b 2012514 17 - 752
3 v 2012514 9 - S S
4 o 2012514 9 - 552 552
5 o 201258 12 - 752 752
6 v 2012.5.10 16 - 252 252
7 v 2012.5.16 16 - S =52
8 v 2012.5.9 10 - o952
9 v 201259 12 - 752
a+5 EE
0 v 2012516 16 - 252
11 v 2012516 = 26 - T
12 v 2012.5.16 9 - Hh
13 b 2012.5.16 17 - fh
14 v 2012510 @ 26 - f&h
15 v 2012.5.9 8 - 552
16 o 2012516 9 - S
17 v 2012514 16 - 752
18 b 201259 14 -
1 - - - 2013.9.13 LY
S5H3 g
i o R - - - 2013.9.13
1 - - - 2013.9.13 252
YYIINZAY 2 Eik - - 2013.9.13
3 - — - 2013.9.13
1 5y K 201257 24 - f&h - -
2 b 2012.5.10 5 - fh - -
‘ 3 v 2012510 5 - f&h - -
FSHLT 3
S 4 | EE L 2012.5.10 7 - 752
5 b 2012514 5 - 752 252
6 5y K 201257 10 | 2013627
‘ 1 My K 2012.4.26 9 - fh - -
1245 3
7 , | B 5y K 2012.4.26 8 2013.6.27 S 752
overcus mara® 1| s 5y K 2013.5.31 ? 201365
U U 1/, B
& 2 5y K 2013.5.31 ? 201365
Quercus sp.* EE - - - 2013.9.13 TR Hh
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KW EHEEZT S fARD L B 20129427 T A%
HECTOhBZENMHEN LR STz, ZOTEIZ. IV FHIC
KBT 4y o HRER UL, KB b 7288037 4
I EZFITL K o TNB I E AR LTS, R
DTS [ 77 ZEECTEMIEL 5h 5 7=fllifki%, 2457
B 2 %R TCEMIELIZWEHAIRASNS | L3 T &
NEDNTNS (KM ME. i FAME) . 74y 2 &2T
IS BT AN ZXLEFHTHZ LT, F FHbtud KD
FHEITEOBFIC DR B RS Z 5N 5,

F 7L TR, BRBEAB D e s 5 & REANL
PAAT S 7RO AT L 722 &6 fofiflE
HARTH IR MmN EE L NS, TR
DEGE M A B 72DV L 7RS4 (T 27y b Dy
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Report on botanical expedition of
JABG's overseas program 2014 in Myanmar
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Takeo TASHIRO, Shuichi NOSHIRO®, Mitsumasa HASHIMOTO, Yumiko BABA!,
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'The Kochi Prefectural Makino Botanical Garden, 2Nihon University,
3Yamashina Botanical Garden, Nippon Shinyaku Co. Ltd., ‘Botanical Gardens, Tohoku University,
SForestry and Forest Products Research Institute,
®Natma Taung National Park Office, "Forest Research Institute
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SUMMARY : The botanical expedition of JABG's overseas program was carried out from November 26 to December 6,
2014 in Myanmar to understand the Flora in Natma Taung National Park and the utilization of plants, and to observe the
National Kandawgyi Botanical Gardens, in collaboration with the Ministry of Environmental Conservation and Forestry,
Myanmar. A summary of results from the investigations is reported here in the field of botany, ethnobotany and

pharmacological science.

Key words : botanical expedition, ethnobotany, Kandawgyi botanical gardens, Myanmar, Natma Taung National Park
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Diagram of Natma Taung
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HilE - b 7 VIO, ST Y 7 O LT < (L
L., HYIXRTIIA v FIXR~HHEXREFETHT e
5. Koy 20 & ONCREI B P~ A R IR S R A
ST TH 572 FHIRR L2 v v~ — D5 &I
HF=%F~sy (€27 U7 (3,053m) &, HHEX R
Y% 2 B, BOEAE R > TR T2 Z v T 1,

1,850m{Fricid, ©~IYH¥2 5 (Prunus cerasoides.
X13) OEBIIEAEE L, mEFHiziEs v v
Y (Pinus kesiya) OMMEZ . HEIDOIIZEN e %
D723 AFIF (Cornus oblonga) DHEARN, Fizn
KREEAGFOY Y VIF (Rhododendron arboreum) HME%E
SNz, 2,000mZ@ES L, FUSNIEISEmETY T
IWNVT 4 TlE (Engelhardia spicata. [X14) HRI3E5HE
FhIzbODIZOTTIRATNZD I IIBIEE T -
E— LD ek b A4 2Py as ex (Eleusine
coracana) AEL Tz,

2,680m DF & B LA 58 LHE RO OREPIZIE,
7 N A AT 72 Quercus semecarpifolia (23 U - T
Rododendron arboreum %'%H Z HIT{RA LT e, AR
DENVBRENIEIFITDNIEAD . ZOHRIZIEY) ¥ F o)

(Gentiana sino-ornata) XtV 5 7 b&E (Aconitum
sp.). WDEWNEY TV E (Swertia racemosa), 791
Vg (Geranium refractum. [X5) %, Fk&Eb¥5{Eh
RAEL., BLEHTIN,

ILWTEIX, Y~V (Anaphalis margaritacea) &i50
Oty T RBEMAEDL D, HvX3IF (Viburnum
atrocyaneum). +F 7~ Fl@ (Sorbus verrucosa). 71
* (Symplocos lucida). *3¥F (Lyonia ovalifolia) 75
EDMEAH AT T2,
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3 bS5V HY U Z (Prunus cerasoides).

5 Zo0OvE (Geranium refractum).

TANHIMTIE, HEAT a4 FPEA M) Fo—
I &Gt~ F YV (Strychnos nux-vomica) \INTHREIZH (S.
nux-blanda) HERFORFEEFEN Nz, “HEEETDS
HDOV AR EHZXTIE (Mucuna sp.) 13, ZEAGETBIZEE
MR ELGTFFETN TNz, 2OHBITHA VAL
MaA, NEBEZGWE N 72 H 2 V& (Platycerium sp.)
HBIARICEEL, K&EY v EeYY L (Cymbidium sp) OB
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WEL Nz, AANNY VXD 1R (Scurrula sp.) HVEA
1A DE, 72 SADIEEDT TEN T > V2, (I :
F&A)

3. F¥YUELILEDRhododendron arboreumn
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Fv a2 VESLARETIE, AR E1,800m TS
3,053m DINTHE TEF LB, Ik ANEZI 751
T CHIEDBKFE L 72812\ Pinus  kesiya D NgA & LT
ATHED, LTIl kK ANnEZ 728Nl Quercus
semecarpifolia & & {12, BIRDET 2B 2T L T
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(Agapetes) WE¥NZ. v~3Yv, WhE., ®ETI7. UK
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13.382, #i£%93°56.211, fEH2,724m!H\W\T, A, man-
nil OBUERR 6N, 2 ¥ v ~—TI3A. mannii DBEEH
SZHUIHOSI, B ADREOAKITERE S THUIERS &0
FNRERTEEINS,

Cassia fistula ([X]10) : AFEFA L, SARGIZ A
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—UEBET S, 4 TR IFEIREIER. DU,
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’
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10 ~ X% Cassia fistula.
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K15 #ZE15miEED

14 I
Melanorrhoea usitata®DZ.  Melanorrhoea usitata.

a '
K16 HREZDHTF.
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Current status of endangered species in the
south-central part of Hyogo Prefecture and
their preservation in Tegarayama Botanical Garden

FAAR 7 - A 2 - s (el
Shuji MATSUMOTO - Satoshi FUNAOKA - Takeshi ASAI

B ol 57 T L A

Tegarayama Botanical Garden

B T A GO AL PRI, 220G ORI A KL < HEL. S R, KRS EREF LT
W5, ZOHNZIZE < OWERFEIHRES & E N2 2, 720 MOBBREREIEZ I & > TAEOMRIZ D & 23 56518 Dk <
B, AR AR R OTEI MR Fo 1) 2 AMEIEAE O BUR I DD TS L. T RS A1 T2k L T2 R
MRGF OO MAEMTT 2, 7H 4 XFELE, AAD SR L 2FEICOWTEEMT & ORGIRFEEIT>TH D,
— IR T & L TOBRFI > T g, 7oithzs & 3BEFEN TREMRD T2 HEIC 2 > TH D, EHEIZHT 5
A BISHREDOH D AP BBN DR TH S

F—7— R RRMEOMRE, AGRETHE, 220

SUMMARY : There are many wetlands including irrigation ponds in the south-central part of Hyogo Prefecture. Many
rare and endangered species are distributed in those areas, but most of the wetland habitats are in danger of environmental
degradation. We report on the current status of endangered plant in Himeji City and surrounding areas in this paper. And
also, we report cultivation and preservation of some species like Utricularia dimorphantha in the Tegarayama Botanical

Garden for the purpose of exhibition and ex situ conservation. Since the wetland habitats and native plants in those

habitats have rapidly decreased, preserving the threatened species in the area is strongly expected.

Key words : endangered species, ex situ conservation, irrigation pond

ST OD db B S e I Hh R SR MU M= ARAR ST UL R
TR AR BT 491,200mm & D7 <. &EEEO
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%, 72OMIIAEENHK 21 A Erd 5 & vvbi, E<ICPHH
ARz, FERIZAEE—D70hE & LT 38,000 f& T LA
FAKA. 2RDINSRO 2155 5 (SR 2015), 1
B 5 O RNR B E TS F S EABREUAAET
%, BB B BN THAUEAIEND . K
HHRDIES S, St E OO AR R &S L T
Wa, 7o, TR EHIRREENC 40 RO OEEL &
iEBn->TkD, 74RO Ny (Hibiscus hamabo)
RHIYV)THFEDO T 2 NF v (Rhynchospora

brownii). /NY7 M4 (Schoenoplectus sp.). /7%
(Schoenus apogon) 7%&. WL NI 57D ksl
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P UIEIRE TS 2 ELD R A TR E
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var. hadae) 75&. TRV R ONS, YHbIgI37-80
e E/NS I TUED BNk AN ST BREAEAEL . S
ZRREREIDVER LTS, Lo Lah s G kalii Ch 5 H
TR, 7ol Nz EIZ AR EE 2 b TR
9< HEHT SR8 D7 50, —ERO70M T,

T670-0972 S IR & T FAR93 75 1
93, Tegara, Himeji, Hyogo 670-0972, Japan
s-matsumoto@himeji-machishin.jp
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KEDY VRV TH DTFERIOL =/ SZHEE Im DL LD%E
EVFP RSB FEAR L. MBI 3RS OB TH
59X (Pecteilis radiata) WEB A EHEAERE 55,

N R O T g e L R R D A A R R
OBUREF LB LI, Mg TR E YR T
Fita L QB ARG RS IO RARLRAFOEL D AL DN T
5%,

. AR CIEAGEHRIEI R 3B AR 4K L v Y Z b
R T GHERS ki) 2012 1SRCi S QB hEfafa L . [
e EOE EAH AR KR RL y FF =27y
2010] X [NEEH G O#E FEB Y : vy FF—427
v 78 2001] IZOAGER XTSRRI 2, b
BUZBWTT CITHER L 7-hind. [BPAAE] & U7z, 48
OF#IE Y List OKA - #2ld 2003-2015) 1THEL 72,

1. EERHEIICHI D aFEALIEREIRE
DI
1) 7=5HhDiEY

BHIRA KT 2G5 RS-0 D5, 7-0illd
KREL 2D BT LNTED, —DilE N, PR
BT 7 £ O3B 2 JE P & SRR TEAh 7= Ui A v it
T, ZLEAKEEICE > TEIT TS, REMIZERE%
EUPRIENOERFENKEERNT, — . L EDR
AR E LD TES 7w, B CIENERIE280
WAL, KOG FH OB IR FE M IACR A
KRBT, 2L OMWIETEFEIEE T2, -0
BEHAKE LT, &7z, EFEZ T2 RMIC KB EKIFDI?
KL LOEE %THHEELREDN TH S,

7= BT N TN S M=K T B8 b
57, BIZEZ L DMINAEE LTS, 7-0ithkEnd
KROB7ZF T 720 2 MR kIC g 2T
AU L7 55 .

a. K& ORAAE)

72O AEE T A I EF AN hhoK ), SEEERE.
VAN, SRR 4 2L — 5B 08, WA ED
AR HAMRI LT § M HE IR E S RE D, £z, K
BIZK T, B, AR, oA e,
ERBAKETHPNS (FAEF 1984) . GRS 7oAkt
FRISHANII CHRIINNT AL (Alisma canaliculatum
var. harimense) . V)W NAEL ) (Caldesia parnassiifolia)
7 X F ¥ (Sagittaria aginashi). 3 2V (Sparganium

erectum), 7321 (S. eurycarpum subsp. coreanum).

No.50(2015)

Y32 (S fallax). 7HTIZY (S. japonicum).

b X 22 (S subglobosum). I A 34 (Eleocharis
acutangula), ) \Z\F1 2V H A (Schoenoplectus gemmifer).

FHERNYNEIA =2 (Euryale ferox). *27 %K%
S ar e xaykr (N
7 B
eI EF

(Nuphar oguraensis) .
v X ¥ ¥ (Trapa incisa).
#7774 (N. indica)
¥ (Trapella sinensis). 2N/ kL (Potamogeton
cristatus) . VAN HRRAAZ RN TI X=F  (Isoetes
japonica). *2°5 ) 79%E (Myriophyllum oguraense).
ZFE (M. ussuriense). I AHA A3 (Ottelia alismoides).
274 (Blyxa echinosperma). VL3274 (B. aubertii).
4 +E (Potamogeton berchtoldii). 4 t b)/rE (Najas
Y773 PV SE (N, chinensis) . IFEEREYN:
WY 2% (Salvinia natans). 4 XA XFE (Utricularia
/83X %% (U. aurea)., £ XZXFE (U
minor). IH T X XFE (U exoleta). FF 7 3
(Hydrocharis dubia) T®H53. mITOFETIEZ XFE
(Utricularia japonica) £7Y%232F%E (U dimorphantha)
FER SN TH ST, BAMIRO W TREND B 5 o
b. P EAE)

7O TE DRI KRE S 2 DD KD BB, —DIEH
WOR L ERER L f@RID L ZA TR 2B F 572K
WEHIKTHA TS5 Ch D, $H50EDIE, Bk
TEICTZ BIRAIC K BMT, B NSO Sk ain A
WP EB S5, ERSNFEETF AN oFF Y H 3

(Persicaria hastatosagittata). XARAT (P. taquetii).
YFFE 27K (P, foliosa var. paludicola) .94 227 X 71K (P.
A4V EF VY (Drosera peltata var.
e )

saikokuensis) .

(Nymphoides peltata) .

gracillima) .

australis)

foliosa var. nikait) .
#2327 (Penthorum chinense) .
v X+ (Mitrasacme
AR T) (Swertia tosaensis), FaoVV
I X T /4 (Pogostemon
av o

(Centranthera cochinchinensis subsp. lutea). &»74%%
3 3 7 * Y (Utricularia uliginosa). +®YVIN=HF

(Ixeridium beauverdianum). 7T+ 274% (Eriocaulon
Vo oaq X er (E kiusianum). 57
IHTVUVaHlY (Scleria

nipponica)

(Sium suave var. nipponicum) .
indica) .
7 (Amsonia elliptica) .

yatabeanus). I X324 (P. stellatus).

parvum) |
5 (Diplacrum caricinum) -
A AV
X bV (Habenaria sagittifera) T®H5.

mikawana) N (Pogonia japonica). 3
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c. BEfkhEY) (FEEAE)

BRICIEEFAEOREYA R S, FXI| % & Ot Flh
ENTWHMEEL M A Z RS Z e TES (A
2001) . HITOFATE FHEYNZ 91 FH00 FIF L H3HifE 72
S, EFEERYIOFEETH D Ln otz (A
2010) . fiffg2 CEMGRIEIHFRI T A M) (Hypericum
oliganthum). Y 72" (Potentilla discolor). 4 Z/\F
I v <% 4 2 (Bupleurum
scorzonerifolium var. stenophyllum)., A X % 4 2

(Vincetoxicum pycnostelma). * * & F 3 £ F
F* % 3 v (Platycodon
grandiflorus). v X’ (Eulalia speciosa). ¥V 7V

(Cephalanthera falcata). & 71 3 %7 (Herminium
lanceum) T, ZL DML ETRONZFHAT, 4 X
FOLNIUER AR EIEF§MHE B0, &b, LA
WEOMAFERIZIEH YL~ (Clematis patens) HVERLT
WAL H 5,

(Lespedeza tomentosa)

(Siphonostegia laeta) .

2) ERRtONE

EEHCHAIZOR T i & 72 200 B PEI IR RS 2588
W2 EGDLWERET, FADRBlAZ/RT, fEdshiz
MRfEIHRREYNT Y A VEFY Y, YFTY . IV
P42, bPHFEFVU, ATV FX VTV (Swertia
pseudochinensis). 7F/37V Y, *AXwTUV, FreF
IEX (Siphonostegia laeta). ¥F¥av. TV, TV
X N¥ (Fulalia quadrinervis), 5713 w775 E DX
RIS <. AT HERREL M EFa DL LS
5 (Coenonympha oedippus) & 705, F/-, L
PHERDAEE P A FEEOMNR Z et FESISi3A A~ s
a2 va Y (Cardamine arakiana) <3/ 334 %

(Fritillaria japonica) HVYEHELTED, BREAHL Y P
Z MRS TOAOA R I TR E b TR Dk 2
=7 (Allium monanthum) 7%E¥Wo6N%, KEETIUL
I ENEET HEEIT, A EDOE I TENNIC K
DIREENTNS,

3) HAIZRUBEREDEL)
HAUZPHRH IR DMV EE T2 L ZATHBH, i
BT DIRMEDR AT, TERMIANRA$ 2N 5
%, MR TEIMMfEIERRTT Y OV (Marsilea quadri-
folia). 7X¥F* b¥V). I XYY (Rotala mexicana). 77

7 F ¥ v (Veronica undulata). Y 7V Ji% % FF

#5077 (2015)

(Syneilesis tagawae) I X4 7Y (Elymus
humidus) T, BATET VYUY, YTUHPERF, IX
4 H'NIEDOTUEFWINID L0, LrLEhrs 78 b
FV, IATYN, ATFV RIS IR R 5B

4) A BrRRAERONEY

W E ST KD KBRS . ShkAahE %
WBZENTES, FARMIZNCRIBOE ZA134a
TURIVAY V4 (Salvia plebeia). R~ 72£ A1
v #4% (Ranunculus ternatus var. ternatus) X&/K
23 e YR (Orobanche coerulescens). 7 /37~

(Eupatorium japonicum) MR6N5, i, ¥/ h4%
FHEWL 72 F A oND, PHIROE LN~

(Limonium tetragonum). 7 7%72 (Aster tripolium) .
72 ¥ (Artemisia fukudo). >75F (Triglochin asiatica)
MWEETS, WIBRT V FIZi3Hh 7YV (Ruppia maritima)
NENHRENI=A, BURIEE X U,

2. BEMTOEREIENEIDRE L5RE
KUIHD LT, S F I ABIZ ST EEAE
BRENSD, ZDO% I NUELHIHO EBIRITH D |
E 517 OMRPHAE, W) Ei3d E0IZE G aER
BiCh 5728 e G fEHICZE SN S DT PRAFF S 500,
SR Z 30T 8 FAEMERGEDHID fHAIZ ST DI T
B0 MEHAEIORED7-DIZHIT HE RN B A D 1
#2720 (BN RFER) . (LSO RT BN e
AEERZ EAATO B AR RORAE PN ATER 25 (1A
K ARKFREK) &, HYHETHEZRND LS SO AL D
b, ZTOELHEBIIEAHHS7-6DTH B, HFEA RO
IRACHERECEAAD TN HLE X IZHETH D, KSR
HEBRARE BORIRNAT > TEIEARTH S T2h, &
B LOREREUC K D BN S > TE 2D HFTH
%, T TR D> TRES L — TR AT > T
HHATF->TNS, L Lads 2 < OBRATIIREDT
DESASTHEVDEFEETH S, HRFEDr — 2 TldY
TV HHE FFOREITHFAEI D DEREOZX| 2 L
EITH>TCOB I N—TE b5, X EOMRERE L Iz
FhRE L., ERBERE I . EROREETFERL T
W5 (KIS RFER) . Fio MEIRLAT T XY
(Turczaninovia fastigiata) OFET-ZFRELL CIAMRIZE
T, BAEMIRTE#HEH5 (EK KFEL). €5 L7ab
B &> TUABREHDEFNIEZ DR T D . Kbz
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1 EREEPEH CHEINLREESIRL v FUX MNE#E (EFTI)
A e % %% BB E EERS
73—
: ﬂ@ﬂ@qﬁ FEA RUNASHELH A//gma canaliculatum var. KEREY) © HAAEY 7=t
| IAE harimense
2 (CR) |#AbMXUVYY | MYF RFY Hypericum tosaense BERENEY R
3 HYVUITY | IR3IA Eleocharis acutangula TKEEREY) @ HhKAEH) F=sHith
4 | ESEREY | EVEFRF Trapella sinensis KEHEY) 1 FFEAEY) 7=8ith
5 e BXEE THEXFE” Utricularia dimorphantha IKEAEY) | FEHEY) 7ot
6 | {‘@iﬂéﬁf Y RYNZHF Ixeridium beauverdianum | iREAEY) 7=t
7| (EI\T y TI7F FARIIINIL OV | Cardamine arakiana mAREY), ERENEY RS
8 | F YUY | TEFRFY Hypericum oliganthum BEENEY BERY, /=Dt F
9 | x7 YILAYERF Syneilesis tagawae BEREAEY BERT
10 7> LTIy Herminium lanceum BEREEEY EREH, 7=0Htt+F
11 FTESH TIVINFELH Caldesia parnassiifolia KRB @ HhOK - IFEAEY  S-0ith
- < Sparganium eurycarpum . .
12 D) FA35Y sfbsf)’ i KEEAES © okt f=sbits
13 R4 eEx37) Sparganium subglobosum | JKAEREY)  HKKE 7=ith
14| HYI) T | NGRACH LA Schoenoplectus gemmifer | KZE+EY) : HKKEY) =it
15| TIIVY T IVY Marsilea quadrifolia IKEEAEY) IR EEAEY) JKH
116 | AL FZINZ Euryale ferox KEEREY) : ZEELEY 7=t
17| 2L *JZaAyKR*% Nuphar oguraensis KEKEY © ZERED F=sbith. Al
18| 2 L HA4A7A7YK2R | Nuphar saikokuensis KEREY) - FEAEY 7eith, IKE&
19| e ExEY Trapa incisa IKEEAEY)  IFEENEY) F=sHith
20| I u| =P AVAY WA Potamogeton cristatus KRB © ZERED f=8Hith
21 TIINGTY AT THE Myriophyllum oguraense KRB © SLKAES =it
22| FFAHAZ N A Ottelia alismoides IKEREY) : IEKAEH) f=sHith
23| FFHH I 274 Blyxa echinosperma KRB @ TLIKAE 7=8Hith
24 | FFHHI TIVIR TR Blyxa aubertii KRB © SLKAES 1=sHith
25 {INTE *727; EI /I\\ Ii?)-t ) Najas chinensis JKEERES © TEIKEEH KH
|26 | #riavt Hriavk Salvinia natans KEHEY) © FHEREY) 7=&ith
27 | ZXXE VESESS Utricularia aurea IKEAEY) @ FHEHE =it
28 ZXXE ?ﬁ ZZ?;E) Utricularia exoleta IKEABY) @ FbEAE =it
29 | 827 XhKRET Persicaria taquetii AEREY 7T
30 457 VFERDE 5 rsican follosa var SEAEAE Fet it
31 27 YA AV X AR Persicaria foliosa var. nikaii | y24EEH) 7= it T
32 "ﬁﬁﬁgg LAYSE  exI Y panunoulLs Tematis Var- | st il
1383 (VU) | Ivun¥ IXTYN Rotala mexicana REAEY KH
1 34| Y Xzt Sium suave var. nipponicum | ;T4 HEY) s
135 <F ExrI Mitrasacme indica AEEY Tzt
| 36 | YRy 1XErTY Swertia tosaensis LB =8 itiEi
37| oV IXNS /A Pogostemon yatabeanus WLAEREY) 7= T
38 Se NGY | dwoy Centranthera cochinchinensis SEHEAEY) PR
| subsp. /utea
139 | KT IO T Eriocaulon parvum phicka =t /=6 7] 7= it T
40 | RTY V7Y UA4X /s | Eriocaulon kiusianum LEREY 7=t
41 12 IXAHEY Elymus humidus JEEEEY 7KH
42 | hY )Ty | hATS Diplacrum caricinum JREEREY 7=t E b
43| HYYVGY | IHhTLTahY Scleria mikawana phia =t /=L 7] 7= IR
44 | P IX AR Habenaria sagittifera AMEREY Tzt
145 | NZ IFTY Potentilla discolor EREAEY rt+F
46 | <A 1 XNF Lespedeza tomentosa BEEAEY) f-HiEF. BER
47 Y 3vvHa e T EpittF. EE
48 SYINGH | ARITIY peronica polia S A fewittF
49 | dx/NJY | FAeFIEF Siphonostegia laeta BREENEY -ttt F. K
50 | NI YR INT YR Orobanche coerulescens BEENEY FAE7KER
51| *Xg7 *x37 Platycodon grandiflorus BEEAEY) f=HtEF. KRR
52| 1% YR Eulalia speciosa BEREREY =it F,. EREM
53| J *7 Cephalanthera falcata EREAEY Tt F, LR
54 | HHAE TFINTITY Vincetoxicum atratum BERENE R
55 al) NYA=TAY &S Fritillaria japonica BREEY T
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H A hit g 1 2 s #5077 (2015)
(%1 0) it % )
R wa % %% LEWLE LERE

| 56 | FTELSH TEFY Sagittaria aginashi JKEEHEY) - HHoKAEY) 7=, PRHE
57| 7Y 7Y Sparganium erectum JKEEHEY) - HHIKAEY) 7zt Al
58 | ) Y bhIU Sparganium fallax IKEREY) © HhKAER 7-oith
59 | D) FHIIVY Sparganium japonicum IKEHEY) : HhKAEY feit, KE& Al
160 | IYAHYT THY Nymphoides peltata KEREY) © ZFEAED f=8ith
61| IVATT AHT4% Nymphoides indica KEKEY © FEAED 1=8ith

62 IX=5 IX=5 Isoetes japonica JKERESD © ILKAER :Eé'ﬁ,' K. A
63| 7V NITY | 2FE Myriophyllum ussuriense TKEEAES) © TLIKAEH 1=8ith
64 | =2 = 5 S Potamogeton berchtoldii IKEHES : TEKAED f=Hit
1 65 | BiLo | ATVILE Ruppia maritima JKEEAEY) © IEIKIEY) ATk
| 66 | 1INSE 1 NNUSE Najas gracillima JKEREYD © ILKAED f=sbith, JKH
67 | AXEXE AXFE* Utricularia japonica KERES)  FitEY) fHit
68 | 2XFE 1XEXXE Utricularia australis IKEAEY)  FiBEtEH) F=Hith
169 | AXXE EXSXXE Utricularia minor KEREY) © FbEtEY) =&t
70| FFHHR NFHHR Hydrocharis dubia JKEREY © FWEAE 1=8ith
71 27 FHIN/IFX YD | Persicaria hastatosagittata | i\Z41E4) 7=t

in s L . e U I Fzshithimi, R,

72 s | EvESDS AVEFVUY Drosera peltata var. nipponica | {E4EXEH +=
73| (ffl'!rﬂ) NIy  &AITY Penthorum chinense AEREY fesitimits, Al
74 | 1=y NeHY Limonium tetragonum RE1EY) B4R
75| Ry LIHxELTY Swertia pseudochinensis | L&) Rt
76 | F¥avFIbT  Faudvy Amsonia elliptica AEREY 7ot
77| pas Ixzxa/4 Pogostemon stellatus REREY) T HE M
78| v Ivavva Salvia plebeia ey 7)) 7z8 it
79| dv/NTY  HhTFx Veronica undulata LEREY F=shithiE
180 | 4XFE LIYXIIHXTY | Utricularia uliginosa REREY) =D E
81| *7 VI7Xy Aster tripolium BEEY B4R
182 *7 EAN Artemisia fukudo iesy 7)) B
183 INF SINF Triglochin asiatica B4 HEY) BT
84| Fr YXUY Pecteilis radiata ALEREY Tz ShitiE
85| 2% =iy Pogonia japonica WREREY 7=shithim i
1 86 | X Ry AYTLw Clematis patens EREEY~ITEREY R TS
87| HA1E AZX¥A 2 Vincetoxicum pycnostelma | EIREHEY) =it F. EREM
188 | U Y=V Mosla japonica var. hadae | EREHEH FEfEH
189 1% TORTERF Eulalia quadrinervis EREAEY et F, LR
190 | *7 PAZAYKS Eupatorium japonicum BEREEY~REEY Al

91 TYNTL | RYNT Psilotum nudum =RE Rt

* LIFIOAE TR BEPHER SN TV, REEBENVERTITLEL,

Fr< SR BREUIA L DD DA UTIREAH D 3772
BAENSTHME TR, 720MWCHAR. KSR
THI L, o, BREUIHES X% EOMERHE F L MM
AR 2 EELREEL L5 T05,

3. EMEICHITDRERT

1) —BSRBEHSPRORE

BSEOMIE LT, 201446 ISR LSO/ T,
WIS 5L 2 KFV D720, EF-ote
W S fEFrOSHIEA (BT 22 X2 b)) THRIKTER
12T a oDV ORRE AR LTz, RIS F 3oV Y
TOEFHUZT TSGR L 7285 2 SNTOBIRIEE & PH Ak
JEMIR T, YAE U - A A e U TR AT & 2
%, LHEEROTEISH UHEME/RL, BREIHUESEIC
DWTEREL TS, LeLERSRELITNDN L,

fitin [ e - & (AR A SR U CRERR L7z, T 4
PEEE LS, AT HIZI01) 2 B EOREMES AT & LTt
SHFIDOEEIEE 7D, THEIPIE L 7R CIRAE T HE
AR L . REVIEINC— IR e &2, 4% T %
IR ZEBEHL TS,

LRI ND 79 2 X F A IO 78007 5 58 4 ZIHI
L7z B2 T0%, 1Ml E TORD MAI BRI OB
ETHICEX 720, AN E k572, B, Migw
WD SRATARAD R T BERERR A M R ERI B ERE TERAT L T
b, THAXFEIEZFABAERIZEALEDTT. & IXSEHH
O &> THETAPEEATH AN, RISERBICRA R TX
TEST, ML EARFOEINIFBLIL TOROOAE
KThs, FEAcr2MERE LT, e OREORS
FOEADH D IRENAAARETLMRETERNENS
TENETFEND, B IFEHABNZ LB L, B
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BERMFEND T2 XFRISH L, AR (Bh%E) %
HErI AT A IFERLAZIFENHD ., —HUIGHIT
TV, TNZIUREARRG TE 2IZEART T3 Ha
D L PIRRIEORED 2 . KEEESEEE K5,
A XFEHDOIED, KETIIAAIZY, eXIZVEED
IZVHEHR, A TZ A TYRIRAT T AYFIEED
ayRpE. IAIABEDHYY Y IR SAERMTiR
PEVYLREDT VI, NF Y au TORTETHS /Ty
av7, FauPVyy, IXbI /A, IXxAF, HY
IVl Ed P LA RREA THIKL., F2Z229 4 a0F
Fav, TELIF), YITULHBERF, VFI), X
INEL TVNHT, YRy REDRFARNET 2 I —
TR E LW S RHIRIIESD TS,

2) BEEHFHISOEA

RRRGEEAT I DD AEME AT T8 H 5,
ELE A S ERELS 50, BRI MY & 2 kD%
HEEZT B TH BN, LR A4 6 AT T 5K
IZLT0%, EETOSMMEAHERT 208 H 5 (Hh
2007) 7=8. [Al—FEHTEEFHRA v POk Bk
WAL TS, ZORE,G, BRI FHRIUC L 28 A
TdhBHH, LRI AR PRIS S R C, Skk
U588 55 FERIR NG FRT7 L b |
saRy 79T, ARFIERERINL TRET LRAES
H, M AR 72,

3) MR IRREDRITATOMENL & &
ARNBRU TR AEEREE (HIRSE, Aot 158
Bl) AEBIRTAZENEET, BREOREICLET
LB 50, 72HITB 20T, A TRESE
LB O OAEETH S, N5 2 5 b KED
TH A XFEEFIETIUE, FPRIEABRL 725 2 ThE 3R
kD, THARFEDEL D AAKEIIKEE A EE TR %
EHANHELOEEZ B MR, B [HkkD 51
RS TR A TR X 0, Y
FIOFIEIHIFNTE 7Y 2 X FTOE LN, »
BOOBIRERNZ ) 7 TES, LrLars, AAEA
THFEE CIRBRENZE DD 5, HARRTIIERERD—
B& UTHABIRERS 2H6 [ 538 L7-BRBU S5 A S
07208, NTRFEOES. 54 6B SHEIB T %7
TR E LRGBS, Rl BERT LA TERN:
B, BREEIIZOH7-0 FHmFEL . AEIE S 0

No.50(2015)

Bl aO< ST 5, FHIAKERENOKSA 238
S L BT, FEAIEOR RIS L TORE - KD
AL, 3 ba— WS Z & a ikl
IS0, —J5, IMEEBITIT 2Btk e HET
»5 (Fbk 2007),

4) ZHEYETORY) EH

REIE T SR IR RSSO GRS E TR - DT
FARTOEFIROM A, BabiR(r, WRERE 21T
ST, —PBOHN=DNTX1-16 TRL7Z,

K1 A XNF, TYLIYY. 42U OfER
REID7.

e g

2 9oX4H5, YTLAHYERF, 74V
V. AZXYa, AvFHY, AXFXF, F3
TIOOERREFELYT.

B3 Fxav. YFITU. LTYX TINA
<. VYRTOEHFRELV 7.
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H A hit g 1 2 s #4250 % (2015)

*”-gﬁﬂ
¥ Ry
B rwsa
B % & &
| s

L S

EEMAEO oM AT T A, 2 o 92 A BERE DY T

o

B5 F399vy (RamFy kIR,

X6 VLIV (RVYLYVIR). EBEMGEHO: K7 YTULAHYERX (I8, mEwcEET 2
OMRRICAE§ L8, b BHIEE T BEoMkT Ti%H,
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SR
\

Q‘

i

%

X8 LATVY (FUF) OBHEMIKRL LhbezD ®10 7EFFXU (FrFUVYDIR) OBEEMIKR
kT S FE HERESR 7200 s+ TR S B AL

11 EYERE (EERERD) OFEBRR. 7~oib
WCHEH T AR, WHEE T 8,

B13 IXI4 (H¥YUTHR) OEERRR. 7
DM AT § 5 FliH,
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H AWy 1] 17 2 5k

®15 #AvnNarorvy (77578 OBE
HORSE, BB (A B R

E16 kHA XU (FFFUVIE) OBEHRRT
(k) &TE (F). EBsCAET T 8,

#5077 (2015)

() &TE (). 720M4AET M8 (HOTEOWR © KIHTT).

ZOWEBEHETDIHH T, AREREHE 272
EE L7z (W) Mg i 55 < D RFLBEREORBIE IR IS
EHOFERLET,

5 |FAsZik

TEREIEL (2015) UMk S5 T 7= SR A — 4 R— D

FRPREER (1984) SRREILERRIE ML 12 3 1) B Wit D KA R,
WHbEE - S JEZE 32: 127-135.

BREEAEARL » F U Z b [ 1 (HER A ] (2012) BRBEE.

BAB= (2001) 7=oiho LFREY. SO AR 162-163. &
JE LA

FAfE . (2010) SO 229l T CBls S h - fif. SEO
flE20%. 81-88. IthflMENfFES.

AR (2007) SRARERIFIS B 2 Hli oM & MK, H AR Dt
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Conservation of Kalanchoe spathulata, an endangered plant native to
Okinawa, through its utilization as the valuable germplasm for
breeding of novel horticultural cultivars

VERE 2l * - =L B -SRI FEr2 S
EH OB - THb R - A SRR - fE B!
Hiroyuki SATO*, Masahiro MII?, Yasuhiro IZUMIKAWA? 3, Masatomo MIYAZATO!,
Toshimitsu SHIMOZI', Koya MINEMOTO?!, Yoshihiro HANASHIRO!

LR AR B BB - Tk - SIS i 2T

!Okinawa Churashima Foundation, 2Chiba University, *Hiroshima Botanical Garden

B MW £ R T 2 RED D L L CEIZEHOHENIE,R 5 5. Lo L, MERfEIHGEY & 828k e 2 nd
W7, — Mt RO SRR L 03 720 DT h . ARG A EE TR LTI S 1 5 BRm A il 215 5 Z
ENTEIUL, —TTROFESHIMEL L, REEFROI IR L E L1615, 22T, WEICAAT 2 Efail
O h» S, ) 2awF 2Ry AIZERUT, YIDAEE U THAY 20 [ 255 & i isdd & OMERB(LIZ K D 1R L 7=,
MR OISR PE L 2 X5 Z L2k b, i ROBAEHKON L, REFEHOFEE LA S5,

F—T— FHME EEER AR, REE. RE

SUMMARY : One of the most significant meanings for conservation of endangered plants is to prevent the loss of genetic
resources, which is, however, rather unfamiliar idea for the public. To facilitate the acceptance of this concept and to be
aware of the importance of the conservation, it is necessary to show the public a successful example of the utilization of
endangered plants as genetic resources. In this project, we have succeeded to produce novel horticultural cultivars suitable
as cut flowers through crossing Kalanchoe spathulata, an endangered plant native to Okinawa, with other related species.

Through commercial utilization of these cultivars as the product of Okinawa, it is expected to improve the awareness and

to activate the movement of conservation of endangered plants for the public in general.

Key words : agriculture industry, breeding, conservation, endangered plant species, genetic resources
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Cultivation and preservation of Patrinia triloba var. takeuchiana

PR - R T P W R
Kenichi HIRATSUKA", Junichi NAGASAWA,
Hiroaki SETOGUCHTI? Hiroyuki HIGASHI?

U ER I SR - SRR B A - BREE AT RHR A AR
Kyoto Botanical Gardens,
’Graduate School of Human and Environmental Studies, Kyoto University

BH A A VA IR R ORI O S E T B ARG T b 5. ARG TIE20134F4H 2 5 AT b7z il
MDA X F 2 VA HOREFNED S 5, FEF LAY B ORI, FHRICE L TH5§ 5. i‘é‘ﬁééhf:ﬂﬂﬁiliél‘
520ff & T, 105K & @il Icfeft U7z, $efft & 2N ARO R ERITRIC & - TR S, FHELANORE A R L
I E N, 20165 BTN VP ED T v 7 H—F VIZEREA T 6 h2 VETH S,

F—T— R FHEL AAF LA, MERSETHREY. SR

SUMMARY : Patrinia triloba (Miq.) Miq. var. takeuchiana (Makino) Ohwi is distributed in Mt. Aoba on the border of
Kyoto and Fukui prefecture. This species has been designated as an endangered plant of the Ministry of the Environment.
We report on the propagation by seeds and cultivation of the seedlings of this species. We succeeded to get 520 seedlings
in 2014 and 2015. Among them, 105 seedlings were provided Takahama-cho (northern side of Mt. Aoba) for conservation
of this species. In Takahama-cho, it is a plan to return planting the seedlings after children and townspeople certain period of

time nurturing to Mt. Aoba.

Key words : Endangered plant, Mt. Aoba, Patrinia triloba var. takeuchiana, Takahama-cho
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T4 T OREHIFERTH D . REREE LTS Z L
PEELW0, T KB IREDTTREIHI S DWWz, 7
v 4 T F O FOFBUZ DT 1996 FH1Z7L $23d

(Evans 1996). LU, BfEZOMIRCERNIZ LS, FiT

B K BHITERIZ e Bbhiz, 22T 201044 H
ICATREL, 9 FNCERIE L7z, ZO%FE T & v R L .
2011455 FUSHBfE L 72, FRRERAY 1 2 HCREF L7z Bkl
AR U, MEFNAE R U 2RISRE TS 3 CHIEL 7=,
FEFCHBIAL 722 Y bR—=Y 7 ORI E DOE RIS
NDONEMZD, 7Y 4 T TIERENR-HTIFE
AE R H5T,

7Y 4 T ORI, Dty bR—) 7 ORI L
TNX, ZO1OED®EL DN, Saintpaulia shu-
mensis R S. teitensis 5 E AIREFTBRFEL HBH. 7y
V4 THEARREFE LA, ZO70 & HRHT % 72812
FALER T2 08B 5, FHERDIITOWTEIE L=k
ZA. FHEHOIIZARL Tl 59., Sl LBz A
ERSNEN, BERHICHPAFL. fER@E L TR
ABTENDHD, BB HRIITHINR(L LIER S PR T Z
B0, Thebb. ZRETREAHIENEFAEE H 2 5 OB H [
IREEhS, £V bAR—1 70O32HHE buzz pollination (H
DML Z I K AIRETTIERD I TN 2) ThH5
728 MERIODTHIVN 544 I 7L LGl Th s,

S RIINE TR E SmmAHE (X17). g 5 £ TISH
53 H&EET %, FiTid 2°C ORERE TEREULKY 2 4F-IRAF
T&5, 77VHFFETA T HNARDA M LT b A —r8%
Streptocarpus OFE 173 10 4F-LI_LRE T Z 2 DIZHARIRAT
BE N EnWx 5, YA O A FETh B
S. inconspicua XS, pusilla ¥ TIHER L 72 & b b Z
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LG, TTEGHEENOMRNT v Y 4 7 FH S B L
EITHIBTE AL 72T, KO TREME &< 25
LRV AP

T4 TFOMBI2ENEET, £ bR TOfEEL
TR TH 5, TOIEEFH L TEhHEREZ A7z,
YV bAR=Y) 7O COAMEUIRTRETH 505, S. nitida
75 EAMO)EREE AFIAPED EERES 5 (Smith 2009) .
% ZCS. brevipilosa & S. nitida bR JRFHE T Y Y 4 7
F L DT IRBTAS, TRTAHBGTH -T2,

AWFFRTI, #T R RFBCRR AR TR I B
WNZHAREFE >V bR 7S IsERHE RO 2 % T8
W2, WEAOFEIZOWTE Lori Barrington U2, 284t
(ZBIL T Jeff Smith i HIZZh T IS &N, L
LD AR BEHH L BT E,

5 [FASZHR

Smith, J. (2009) Hybridizing with the Saintpaulia Species.
GESNERIADS 59(1): 46-51.

Evans, M. (1996) Seed Fund.The Gloxinian. 46 (1): 7-13.

Hirose, K. (2009) Growing and Flowering Saintpaulia goetzeana.
AFRICAN VIOLET MAGAZINE 62: 12-14.
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IFXFTL - TANEFTVY T4 —DREEIZOVT
Cultivation of Echium wildpretii
NI AHE - P R - AR MEES - )1 A - AR 3k

Sohei UEOKA™*, Hisao OGAWA, Shigeo HIRAI,
Tadashi YAMAMOTO, Tetsuya KAWABATA, Sunao IINO

SRR ST A
Kyoto Botanical Gardens

fiEhe] -

BN IFVL T4 T Ly T 4= AFVTHET A T 2 BOREE2,000mBEKLT, T - 2LV BSOS
1,600m#A* 5 1,800m{sHE DM U 7= M@ LA i 03 % & 7 - RO 2L M QRIRSFEVER) Tdh 2. MM, miti
P 550, iBE2 < Sl S A HICI3HEN LA 5 Z & 8%, FEERF LR TR 19804 IC i - 2 A L.
1982 IZEINFI D F A C ORGSR L 7z, MUNIBATEN RLE ThH - 7255, BUETIldb4 ki 2 il A2z 51, B
2m % 2 BB O OB 2 RS 32 2 L TRRIC & - 72,

X—T7—R:ZFvL -4 LFTLyT 10—, FfE SRS, Foh 5

SUMMARY : Echium wildpretii (Boraginaceae)is a biennial plant (monocarpic plant) distributed in dry subalpine zones of
Tenerife and LLa Palma of Canary Islands, at altitudes of 2000m and between 1600m and 1800m, respectively. Although
the plant is cold and drought tolerant, it is low in heat tolerance and plants tend to become weak from root rot during
summer under high temperature and high humidity. The seeds were introduced to The Kyoto Botanical Gardens in 1980
and successfully flowered outdoors for the first time in Japan in 1982. The flowering was unstable at first but after

several cultivation trials, it has become possible to cultivate individuals of high ornamental value, with plant height

reaching over 2m.

Key words : cultivation, Echium wildpretii, flowering, hot and humid, outdoors

IFIL - T4V NTV T 4 — Echium wildpretii 13,
AF) TEHET A 7 2 BRI 2,000m {5 RO S LS
BT 2 47380 24481 (1 BIK5FMER) TH5,
F72. 7 - 2O EOEE1,600m 25 1,800m i3k
T80 Echium wildpretii subsp. trichosiphonEZE LT
% (Bramwell & Bramwell 2001), TFWU 24 - 4L RS
Ly T 4 —id. HEEROKIZ lem FEOIRALEADIEE I
B ETFY LIEOPTIIEE A< . W [F4A
D] EFEHIN TS,

ATEO R ERIG AP [ ~DEE AN Mk AR TT R Rl 2 &
%, 19804FICT v~ — o DRMIE %, HF) TEEEH
SAT- L7 1480 324 Kb o 7z, YO RHITRERE
TR AR TEORES 2363 . SRS EA IR AT
AHUENCERRDOIEN G EFEII L 5725, 19824
IZFAVCORITEIC I & 72, Dtk S5 HETYETIIRRA

L RAER, LR UIRRG i A ROME IR T #1
ATOB (NI 1989, Pl 2014) . AFGTid, #HI0TH
SECHIEX BT 6 20 FFORTEATT#aR A e ). IRTF AT
DLGE LT=FUED T DREE T M. L 72728 iR
Fsamsds2 L L,

MRINRUTTE

IFTL - TR TL T 4 =il B WD THIL
HBULAWEETHD (1AF 2015). Ehlth B FEHIZL B8
JENDFLES B HORMEN B 5 7260 MR TIELL FORKS ik
w1572,

2012410 A 2 HISRK RN CREREIL . &13780R 10-15
CTEMLUZ, 20124F-10 A 17 HO TR, 358k
L. B LAIEE (10-10-10) #hEL7z, FhED
10 H#A ST (10-5-8) D 500154 . A HEANE A

* T606-0823 U L ER I A A X TG AH]
Hangicho, Shimogamo, Sakyo-ku, Kyoto-shi, Kyoto 606-0823
s-ueoka32@pref.kyoto.lg.jp
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X2 ZEVOHTF.
Fig. 2 Winter enclosure.

%6 HET3HAEMIC1EDOMFETiL, 20134F-2H15H
1213458k, 201345 H7 HICIZS F 8RRt A L, B
PRI BRI L 2 5728, FROEMEE 286 00K H K
ITHER Lz, F72, i Ol LIRENO S R %17
-7z, 8 HHh HId O = i L= T, 20134-8 H
20H., 85 #KeAE A LI (10-5-8) @ 300154 110l
MEL7=, 20134F-10 H7 H, fE8EICI0IEE UClila, &,
B BERHE 10a 4720 OB B C5E K 43kg, ) VIR
8lkg, NV A 24kg 7B KO FELAZFRITHEL. 80-90cm
P CERE L 72, ERE R L SRR TS & 5 L8
NBFAE LTV, 11-3 I3 m a2 Wb s
BAPHANEIT 572,

14
A 6 7 9 10 11 12 1 2 3 4 5
e oz (I
% & I
ShEIF, 5 m @! 5 £k
B
E 1
260 )
A 6 7 9 10 11 12 1 2 3 4 5
B 7 P P A P [
& &
2 & 8 =4k
i i - 300 f% + oA
£ i I

X3 TERFFILMEMEIC 3T B Echium wildpretii DETB & FKIZHE.
Fig. 3 Cultivation calendar of Echium wildpretii in Kyoto Botanical Garden.
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X4 BETEIRAR.
Fig. 4 Flowerbed.

faR

BUE, HETIT > QO 280 5 Fl{E £ TOREG 713
KI3DLFDTHD,

20134F10 H7 H. FINAEHEIZE Rl L 7249 80 HRoD Al AL
FiEd 5 Z &< 201444 A FANCIIEZDOMENIC &
D, REEHEDLNAH FADPEDT LTV 4 — 21235
F2m Pl EORER I £ 5 DFIfEX® 2 Z &ITk L7z, &
7=, BAEREMO 5 AhAlcidm e E DR - 728 DT
2m70cm ZFCEk L7z, BT CIEEITERO U SHIG L 7=k
FiEAMESI TR FE ZTOBH, §&EhiE J D KIUTH
TERE & 2 U CRUE G 2 =) 2 & 5 AR T AT
WET,

5 1Ak

Bramwell, D. and Z. Bramwell.(2001). Wild flowers of the
Canary islands (2nd ed.). 266-277. Editorial Rueda, Madrid.

THGE (2015) AARTHE SN2 =% @M. 7 EIREHA
SACEE33 . FFRIRIHIR .

VERRIE (2014) ZF T L T 4L FT Ly T 4 —ORFEHZONT,
SCERIRT LAY k26 4 S5 3R SE. ORI S A

ANIAHE (1989) T & ZOZALE%E LT, NHKERK D[R 2=
19984F5 145, NHKHIAR.
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HXMWIR DY 7 5 54 FY 7 —
Guided tours of cherry trees in Nikko Botanical Garden

A T R A
Junko SHIMIZU™, Mitsuru AYABE

HOUR AR BB 2 R R ka5 4 B
Botanical Gardens, Nikko, Graduate School of Science, University of Tokyo

B 0 HOURPENEY 2 78 (AFPrunus)® s YN 2 7) OWARE - ARMREN L EKHED 5hTn b, KEFHIZA
JTHEEMICENDY 2 7 EEHORREBNTEHA VYT —&FfE L7z, +2 7 DOLHMICBOZ T, MEO%

HIRWE OB AZFDTE 55 T2 HME L7z,

¥F—T—R:1A4F, BT, ARMME 280G,

SUMMARY : Nikko Botanical Garden has many Japanese native cherry trees (Genus Prunus) and their natural hybrids.

We offered guided tours of those cherry trees in the garden in spring and autumn. The tours provided the knowledge of

cherry blossoms and seasonal highlights. The aim of the tours was to increase interest in the diversity of cherry trees and

to deepen the general public’s understanding about the roles and activities of the botanical gardens.

Key words : botanical garden, cherry blossom, guided tour, natural hybrid, social education

FRURFRF BRI R H e Gl
Fi: HEREE) &, ¥ 5% (A3 Prunus)d ; UFY
25) ORERE - AWML 2L 3 VAL TS G
A& 2011), BENTIE. iz adiud R etvend S By
A LD ZEHTE | HROMEFIRNC LS 5 Z 3T
&5, F7z. FEMIIIAEIHOSMERL BUTT 5 Z Lo
IS S B, L L, RaismnEaL sy 3 Y OTHE
ERPFRZ SN TLE S, 22T RERGIZIANT T H
PIENZREFR X TAB Y2 FOIEDRIMT T, KA E D
FIZENRICINA T, 27 FI2EOb M. ORI
DAL Z T RERIORE LATS . EOMER AT A4
292554 RYT7T—%{752E Lz, 294K
VT —EBLT, HXRECY 2 SDav vy g vhz]
ShbHBTE., YO IOLREERSTEHH T, 2Th
S REPIE O HRIGEINDERAZ G TE 55 Z & # HiE
L7z,

HA RY7—DEEHE
HYchtimclZ, 4 H Faic7ay~ £ %25 (Cerasus
incisa var. bukosanensis). *27Fav ¥ 25 (C. apetala

var. pilosa). Fa Y% 25 (C. apetala var. tetsuyae)
HWEEIED B . AFRETO4H 15 T, N4 24
25 (C. X yanashimana).~¥ A% 25 (C. incisa var. inci-
sa)s AHFY¥2 5 (C. nipponica var. nipponica). LRt7
v (C. itosakura) % HNTIAA I (C. X yedoensis
‘Somei-yoshino’ ). Y~%2 35 (C. jamasakura). *AY
<% 27 (C. sargentii). =y A% 2 F (C. X tschono-
skii) HEEWEE . e L OMFENRONSREICK S,
AHFENZIEH Z IAAY~H 25 (C. X compta). FF
<% 7 (C. speciosa). SHIZABEHZIV T (C
leveilleana) . 5184 51925 (C. leveilleana f. norioi) .
Y9 I 2AY2 5 (Padus grayana). =9%2 5 (Microcer-
asus glandulosa). ¥V Y25 (Padus ssiori) 7EENE
REROZEDS,

B 794 BV 7 —1d 20114l 5 R, 20124F
POEIMEL TS, FNOY 2 F I3 AERERCAER MR A b0
2 A0FERELL b ) | FSHIC K o THATERAIIN 2503 b 5 728D,
4 A6 5 ARIANCA 0 Chf# H 28 5 nl e L7z,
201 243D CORRATZ S 72728, BNTOBFHD L\ 4
HoWH (EHIOH) 121 HZGR0 - %% 1 %R L

T321-1435 MR HYEHI{EANT1842
Hanaishi-cho 1842, Nikko-shi, Tochigi 321-1435
shimizu_junko®@ns.bg.s.u-tokyo.ac.jp
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27 OWFEFREO R 3 7. REIEIOHERES POV TH
U7z, AIREAGAIHA FIS [E A b ha K& 5T,
EBRIERIEL EF A FIZE ST SV, AR OREIESRA
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WBERSY, 1D 1 DDAE%E K A BIADES =B d B A7
. wE) ERCTHRBLz, 72, BN CigY L7Z5H,
PILHE - WLAER Sy F L=y Y L, HEERE &l
TEHL . VEISB U TENAESIIZICNEL T8 5572,

201440613, fEDORALISI DY 2 5 Dk T). tria%
AT RNORE LA S o5 A B Z e HIYE LT, KIIEDR
KB Y2554 Ry 7—%10 HIC5 HERELZ (K2).
W2 5 OREREREL, HRIC L > TR IERINIEL S 5 7-
., HE1RIOMECHET L, AFELTEY2 T
ZHUNZED D TSIV T BT L 72,

E1 $954H4 8Ny 7—%F (20135F4H20H).
Fig. 1 The cherry trees guided tour in spring (Apr.
20, 2013).
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X2 $9544K8Y7—% (20145F108308).
Fig. 2 The cherry trees guided tour in autumn (Oct.
30, 2014).
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rasus apetala var. tetsuyae

= KEHY Fa9Yy5 295

pachiana f. ascendens Ces Carasiiatin
Cerasus Jamasakura Cerasus sargentii Cerasus leveilleana Cerasus speciosa
Feryasy HAZFYS

AAYIIT T LLEAs Lk

No.50(2015)

' 9/
NXN

| |

K3 47 7HARNYT7—ICHRALEY IV SDE-E. A:BbT B
Fig. 3 A material of Leaves of cherry trees for the guided tours. A: adaxial side. B: abaxial side.
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NB BB F— 2D 1 %157,

BREDAF— 23EFHD 1 D& L CRINDIERHETE S 7=
HLAEA Sy F LT, LEDRI 24 —%/EkL Tz,

x1 YIIHARNYT7—DSIMA$ EXIE.
Table 1

TNEISHLT, 47 7HAEROREEL 72454 S5 F LT,
—EEDHSTEH -7 (X3), A3HMUZHINL 25 HR
BUZDOWTE/ ST FLTE 60, TV THOWA R Lz,
ARy METHRICALS LENE. B2 FOfEE M LIEIC
L7280, FIAZEL 7284 F =, i LABIRA SR Ty
N=RHEHTIOR 2 BB NG LTRSS TR L
7zo FHLBEIFOIFHIHEEL 228 D&~ 72, Lisha
— Z 8 —IROAERIE DI TS Y7 SO S AL L7z,

FER

2012455 201545 TITHENAST N\DOBI S -7 (F
Do —HOSMABIE3A»S 48 AT, F-Hiddu< £ H
3 hotz, £z, MHORBERXRIC S HELZT. &
RIDBHIBINFE A 0 72 572720k L7z,

The number of participants and the weather conditions of the dates of cherry trees guided tours.

meE | mE | Rl ot BMAE BIMAR sn ommam: smnEr | mEmes

2012 4/29 (#A) 38 32 70 70 1REE 21.4 24, 7.3

5013 4/20 (+) 32 16 48 11 BEh 7.0 9.0 —1.0
4/29 (2 8) 48 15 63 2 135 19.0 1.6
4/19 (+) 10 20 30 & 9.1 12.4 4.4
4/26 (£) 17 35 52 109 TRAE 18.0 19.9 1.5
5/10 (+) 19 8 27 BEh 15.6 19.8 4.8

5014 10/2 (K) 10 — 10 2 15.7 20.6 12.2
10/9 (A) 3 — 3 BEh 15.0 18.5 10.5
10/16 () 6 — 6 45 & 122 17.6 6.9
10/23 () 8 — 8 & 9.1 1.2 8.1
10/30 () 17 — 17 REE 11.2 18.0 1.4
4/15 (%) 16 sk 16 2/EW 12.4 139 9.5

2015 4/25 (+) 27 12 39 122 & 15.0 20.0 55
5/2 (+) 41 26 67 1REE 22,0 245 9.5

&5t 457

EE=N=]

SR BAEME (BARBIEHIERE) OXRRFFSEICHKESNLBERTCRE LB,
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Effective utilization of plant wastes in the
Tsukuba Botanical Garden
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Taro NIKAIDO
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Tsukuba Botanical Garden, National Museum of Nature and Science
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SUMMARY : In the Tsukuba Botanical Garden, fairly large amounts of the plant waste generated in the exhibition area

are reused without carrying-out to the outside in every year. Since the temporary storage place of the waste in the non-

public area is limited to the size, it is impossible to accept next waste unless to remove promptly new waste. Therefore,

various ways to effectively reuse the plant waste as material of garden management were introduced in the garden. As a

result, there is no necessary to carry away the waste out of the garden.

Key words : effective utilization, plant waste, reuse
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Outdoor cultivation and exhibition of greenhouse-maintained
tropical plants during the summer season in Osaka

1 F - Hbp H8st - AR B - Frid B8] - OHEE (KRR - Wl 78 - PET SEAE
Hirofumi TAKESHITA, Hideki TANAKA, Akira KIMURA, Satoshi KATAOKA,
Kentaro ITO, Mitsuru NAKAHARA, Yasushi NISHIMOTO*

KB T N7 R R AR B A
Botanical Gardens, Faculty of Science, Osaka City University
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SUMMARY : In the botanical gardens of Osaka City University, about 6400 tropical and subtropical plants, assigned to
1125 genera of 114 families, are cultivated in greenhouses with heating systems. These plants are grown too crowded to
have them open to public visitors. Therefore, in every summer season in more than the last 60 years, we have cultivated
major greenhouse-maintained plants in the filed outside the greenhouses. These plants have been open to public visitors

and have also been used for educational purposes. Here, we report our methods used for outdoor cultivation of some

greenhouse-maintained plants.

Key words : greenhouse, Nymphaea, outdoor exhibition, subtropical plant, tropical plant
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Activity on the conservation of endangered plants in Tokyo
by Plant Diversity Center of Jindai Botanical Gardens

Mt ey
Shinsuke TERUI
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Plant Diversity Center of Jindai Botanical Gardens, Tokyo Metropolitan Park Association
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SUMMARY : Several native plants in Tokyo are considered to be as endangered. Therefore in order to save and preserve
native plants, a systematic study on endangered plants is very important. In a pre-study from 2007 to 2009, 118 plant
species were found to be urgently needed protection as the first priority. Out of 118 plant species, 28 species has been
surveyed on their natural habitats since 2014. As the result, it was found that an improvement of the habitat for
conservation in situ of 2 species was needed. Moreover, seeds of 11 species and plants of 2 species were collected for

conservation ex situ.

Key words : conservation ex situ, conservation in situ, endangered plant, habitat survey, Tokyo
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PIOABRIIE R - LR LTS (X3). hiEtik
IZDWTURRBA T LR LM T LIC K D IR - H9hEA 1T
-7 (X14),

SE&DH D

BRI RO B 725> TE, EHIED 7200
RSB AR A L R IR A RO A P2 D
AFRIELFEHD . ERREET > TS PETH

3PN NO. 1B & FOIS

1 JFaIIr EFER FETHERERA-PHRICETEL)
2 FE ks BFREBD DR EEBRE
3 E1o¥Vy TEA R EREY
4 EF/ X FvY BRI, #FEEZIC TIEFRE
5 AR/ 77 B AR
6 77Xy BRI, FEHEIC TEFRE
7 AH=AHF BRI, #FEEIC TEFRE

i 8 | A¥ILT {EfHERR

= 9 B4 ANAE aFrEsR
10 TIIHAIY EFHER. ERENREDRE
11 INTIT BEFEBRVIER. EEERVFREFAGEENDOREE
12 EFIFHAIYT BRI, FEEC TEFRE
13 PZAY K4 B FERR
14 IXFA/RTO BEIARREBD/-OREEBRE
15 IZxzxa/# BIAEKREDBD/-OREEBRE
16 IX77E BIEKREDBD/-OREEBRE
17 A X/ o2Ro7Y BTHEI. HEHEEICTETRE
18 A I7F K BRI, FEEuCTEFRE
19 AT RT BTHER. #EEEICETRT
20 % EFRD, BEEEE
21 IIA1IY TR, BEEEE

P2 avvzex BT, BEEE

ﬁfs 23 | F¥I BT, EEEE

" 24 | Fd5> EAHESR
25 FYIER B AR
26 AT % Bl
27 TAIBRT T AIRER
28 AXX /37840 | {EEHERR
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H4 1 UARIEICK BENRE.

%, AAEMRIUS DOWTIIIREIN B L TLE I BL DD
% (X5) 7z, REMERPEIFRLEEEZHICHD, A
A HBIRILAR G IR L . R ENSIB U O RO Bk
WEARBRRARRNHHETS (X6) Zhickhirak
ORBET 1T > QAL DR D B,

A RIRAIR A S DN TR, BA MR A & LSRR,
HCERAR KUHMES S U BBl S 5% - b
FREBIEORBN %47 D Z LI DRI 723 4B A 1T > C
WS TETH S,

A BIIMRAIZOWTE, SREURORES R A 7. LT
WS BEH DD, FHZT RHEYINCOW IR B #IZ LS
HERECHLD #ATODH, BRI CHE ST E DR
Lz, ORI K FEOMFEBIREH IR L DX
v P =2 R, BAOERER > T iIFTH 5,

5 RSk

BRETA BRBREIR A AR (2007) BREEARRL v U 2 b (i

#5077 (2015)

WDFZThD b 5B EAYORDY 2 )

FRCHRBRBE A E R TR (1998) SRR LR [ i 9 22 Wy 2k
A TE 1998 4F K.

HOC R R AR AR FEER (2015) AHLIZBE$ 2 B AW
(Z2?D42).

FORURRRR S PR A G T (2013) AR A FIRE £ b
Mt v o — R IR R A AR B RS S
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VA K X Aspalathus linearis
(A8 DOFR; L REE

Cultivation and fruiting of Rooibos
Aspalathus linearis (Fabaceae)
T2 /S O 37 N = U B < A Y |

Akihiro YANAGI™*, Ayae KAWAMURA,
Tomoko UOZUMI, Shigeru OGAWA

SR iy ENE
Uji City Botanical Park

WA R Aspalathus linearis (Burm. f.)R. Dahlgrenid
F7 7Y HFEEED XARIORAKKEYI T % o ATEIZHHE 2m
IFEITED. TR E Sem MO MR ALHEL K 4ET
%7280, BUTIE [HEAR] 28 KT2 [ 482

(rooibos) | LIMHIN TS, F7-, ZOREPIOHEL [
ARZT 4 —] OFFRELTEHAEALTHS, ENTIIREEL
TB iR d <. SETCORMELEN 25 H CRESEIEA)
»TEEbNS (KARS 2011),

Offdits LOFEH

S EITHE - fFELZEDIE, 77V ADB and T
World Seedstt2> SR 7-ZMEA L, 2011410 FIHEREL
72D TH5, MTFEE 2-3mm, BE Tkt Th -7 (X
1), ZOMBAIF BF LIS WZ L PRS0, T
20) CREBUAS 2D 20 E T S 7-ff T & LR & 0D
%, AEINZY v — VICENZEIR T 2 R 21T
o7z (X12), ZORR, WHAELT 5728 DIF 1EBFEE T
IHE100% FEH L7en’, MO G DIFFRFHNELS . 35 1
HCERFRIII0%IEEICE E 57,

@gf [T - Bl

FEF BRI EDO LB PR - € 23—
A b 3=3IF 274 F GSOFRAE) Efiv. 251KY
Aoy MIMREAEIT 572, BAETIZ50% 00 T TEBEL 72,
ARZED 10 AT BRI H LSRR O HARD LA B IRREIZ 25> T
PoPEARMED LK T (BERE T UMK 22 AL
1: Hrgt (IR 1: RBEN—2F97°1) v, Rz
BZ AT 572 BREFEIIH Y720 DX E =1
AT o7z, HEOREFRIIHIA0C, LFEORILERE

2 FEFREBROER. /AEY AV EREHLER, 4
ALK, FE lem B, R & D W LR % ORE, 2011 2.
2043

it S s : ek i

3 FRISH. A 52% H ok 201 145 13 L, 20144E1C
AL (758K BERK100cm). ZOMmO68K1Z20144E 12 4%
L7724k (658K, BHE#960cm) o 2015. 7. 258

KIOCTho7 (X13), NI T TRAMED K
FETEMAITO, REEDER LTS3k L kit
TEHALTS ZETHSET M8 L7z, BRUIEKEARET
FIROFITHIED 72D IZEh LT 2A SR E I

T611-0031  HAPFFIETIABNT J U= 4525-1
Hachikenyadani 25-1, Hirono-cho, Uji-shi Kyoto 611-0031
a.yanagi@uji-citypark.jp
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MBI DHAD. Ll SR KO iz
DU B EMRARBHNAEIEL 722 & S $RIED SR Z T
PEPRDIVHIUAFA D Z MWL TBEELD
has,
GIIE - #F2

2014 4F-5 HIZRITE LG 6 IS AR, 7 HICICHE
L7z (X4-6) . fEFUZRARORKALOFHICHEL 722
LT TEEE LGNS,

KRBTV TR A RS 72T HAHE (KK)
LR EORHED )T 2 VS IBORETHE F Uiz, T ZICR&H
L EFET,

3[Rk
KRB - INIFE T - Wi (2011) A K 2OPIMTE. H
AR 23

45: 115.

R4 TE. K= 2i310mmiLEE,
2012. 6. 635%.

HES & BT IR e #

X5 F&R. KX X1310mm. 2014. 6. 27k ¥
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X6 ERETEF. THEOKE SIEI10
3mmo FEMIIemBRE, 2014. 9. 8%k

A
FAy TR

4550 % (2015)
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71 b VX RBAEPER N RE O BTE

The flowering of new multiple
Cattleya hybrids (Orchidaceae)
R 92 - B AT - IR B4
Minoru ISOBE*, Yukiko SHIMADA,
Masao YAMAMOTO

UNETI LN

Hiroshima Botanical Garden

RS TR AT RIREVIORR - I JUFE A
WS - & BRI 1R AT D . BUERH AR L USHL
59 2,300F8 (R #910,000 $F2HRESREICTERL
FEL7-RRiE, ARSI RTRai DS 5 7 2 L THED
BT vERIERT—F - (K1 A). R TITANR
BORHT VT BLOHPET7 X ) A REOR BRI —F—
N (X1B. X1C) BERFEEIL TUBRL TS,

FMICO T VEIFEOMNOe L. TERE 4H).
HIEOHT VE GH). kyas - BEHE GH). vF
av 7V (6H). ForriE (10-11H) (XI2A). %
e 11H). FEkS7VE BH) (X2B. 2C) #)&
TN 3 KO EIZIWCRIE L . MV TIrbh b4

BESVIE 1A X3A).HHEEEEEES ) X
3 B) AEIZBOTHMNER LSRRG %217 > T05,

[LETHEMAETTER UTc S5 2/3ZE0ElICDULYT

IR AT 7 Y BIREIRH A N L VRN c e
FEEHOIZ, KB OH RS H & IR R 2 Ok
FEERH & U R a) < 18 75 2 0 AR ) M OV %
BIREIES 72, BHIRAE L T B EPA A IV -5l & AR
ATCND, REFEEH FIAERCEH DWW TIIBER LS T RE)
ARRERCEHIEIR L, IhE TIEIRIEL 728 F LY SR
RACAE22 ffE (B8 1991, 2002, 2010, 2014) (X14).
TURFE ZONRIBISONTIZ 16 R (B 1987, RS-
A 1990) (X15) . ZOfthdlE 1 fvfl (1655 2014) (X16)
2 - HT LTS,

G E 25Oy S HE Y A& FOKE KRR AN — A
T, JBRNIRENEE Z B5ND 7 b LY EiREOHTI3AE
MELDE, RETERE LWL Y T - 28—y 2
Laelia superbiens %2HHUZ Iz 4 fHORERH AR HE
ZOWTHIT S (X7).

L7 « A=)3—EILVAXAH LY LXZ YR
L. superbiens X Cattleya rupestoris : {t2£% 50-80cm fH!
FU. X SRITNROEE 106 Ener, FfEHIHEL
Re<L @B cREE L0,

SUNEBER. A 77V TREOH
T ra—JF—, B: KIREOKBE 7 ¥ 7 KEZ
v —F—c C: RIMEOWHT XV A BHET—F —

* T731-5156 IARRIAETIEAX AT T H495
Kurashige 3-495, Saeki-ku, Hiroshima-shi 731-5156
isobe-m@midoriikimono.jp
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K2 ZYORRE. A:RREEOKD
H7 VB CPIS264E1IH). B: KRB 0K %z
ERT VR CPR2TEIH) 7—<Rma—oF
— SRR & AR~ PIRT0E Z A T C:
KR OHFE L AT VB CPR2THESA) Zif
KRR T — ) —

>

K3 S OESEHETOEHMEBR. A RRBES VIRER CPR2THEL). B HBEEE
MR ER CRR274:2H )

X4 XKEMEEDHD MLV RIZECED—ER. A Laelia gouldiana x C. caulescens.
B : Cattleya Stephan Oliver Fouraker X C. percivaliana, C : C. Stephan Oliver Fouraker X L.
anceps = Lc. Costal Concepto D : C. General Patton X C. guttata albao
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K6 ABEEEDA > T LRKE
f&. Brasssidium (Oncidium Maklii %
Brassia gireoudiana)

K5 AEMFEHOIEXRESLICEZBEDRKEED—EE. A : Caanthe
Prince Fushimi X Cal cardioglossa. B : Cal takane X Cal plantaginea. C : Phaius
tankervillea X Phaius flavus = Phaius Veitchiio

{E R ERFE : fEZE(L50em Bl EfRIEL . B
BAMRIE)13cm DFEZEHISHH LA ERAVD L (S

BEMNE ., BTEHIR R R BB TRIEL T
Ly

AbL¥- FSLE—F
(C. Drumbeat)

|
AL = JLRZR) R
(C. rupestoris)

YEH 32 ERE : FEE(F50A H80oem L . MBI

X X INBOTEEL0BEL LB . BT
L BTHELOT LN

ALY -TA4)
RILTY
(C. Irene Holguin)

ALY TS5
(C. pumila)

LY7-A—/"—EI R

(L. superbiens)

EEERUEBIEL, FEOHBANELOE
RBTHELST L

EEORTASR  fIE—HAULET
TES

e _ = et SBRA : fEE A 300m R IEL . B AABTIR
e IR0 DIEE 2D DEIBEAE S

X7 SEMEELUT - A-N—EI2AEXEHRICHE-S 748D H b L Y RIEEDOIELSH
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LY)7 « Z—=I)S—EZUVAXH LY FTLE—=F|
L. superbiens x C. Drumbeat : {623% 50cm ZEMHITL .
EABAIRIER 13cm DfE% 5wl LRk 525, il
FEHAII RS . R TRET L0,

ALY - TIF x LYT « A—=S—Y LV AC. pumila
X L. superbiens : {t3% 30em!EEMIL . BIRBHIRIERY
10ecm DAEE 2-5 R A S FIZEAE 5, MBI .,
AEDZF TR,

APV Y - TAVY BTV X LT - ZA—8—ELY
2 C. Irene Holguin X L. superbiens : {62£% 30cm T EH
XU, EARHIRIE 3K 14em OO E 2-5 B B2
e PEEIRERE, (DX,

PLEDXS12, Wihosghdkd S Mot fEO g%
AU, PRI TREE L0, EBXUFIERIE A b
LY - ARZ MY ZEH PLY - FFAE— FOREFRLR
<, HhLY - FIFEHPLY - TAY Y RALTVOR
AOFI 30 > 72, BAEIICIAIACEIZ S 228, Wwihd
D SBDOMTH 72, TMHEDT END, IREHiiEY
AED &S Bk E LR AR— 2 TERNIRDSEDIZL Y
7 A=I)S—EIVAXH PLY - A2 MY ARV T -
Z=IN—=EZVZAXH LY - FTLE— bPORENETH >
76

5| SRR

BRI (1987) = &4 i K UNERIR O 2 HEFE D BHAEIZ DT (1),
JRETHRE A ARG AT $RE 8 55 4-6.

BEEREE - AIJERES (1990) T U % @ M OSE RIS O 2 MifE D BAE
1220\ (2). LB AR $115: 1-4.

PERFE (1991) & b LY REHFEOBIEIZ DV T, LR 2
BB iCH 51245 1-2.
gz (2002) 7 URHED (B b LY R) SEERFEOBIEIZOWT
(2 02). IR ARARR L 552375 19-20.

W (2010) 7 v FHEYIZEREOBIIEIZ DWW T (20D3). A
Bk AR RCEk H5315 24-51.

BEEFE (2014) 7 Y RHEMIRERE (7 M LY REZOM2E) O
BHEIZDWC, IR ARIRES 08k 55355 14-15.
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T = —INAINT D
BN AR T2 &k B PH1E

Adansonia rubrostipa grafted on
Pseudobombax was bloomed right
in front of us
IF 55 - Al 8
Tsutomu MATSUI, Atsushi KUYAMA*
< R Z DAEEE
Sakuya Konohana Kan

SR ZDIERETIZ19904F-3 H, w# ZANKDEAL 7=
B+ AL b D T =—/\KA/ T Adansonia rubrostipa
Jum.& H.Perrier=A. fony Baill. DFB5E2FE Lz, ZL
T20064F-8 H8 HIZ 1imBAfEL /=D& ZEInic, 8 H15H
F 2 8mAa I, HAYIDORIEL 57z, DIRHETmAT-

7 A T -8 Ao 19 K@ 2 12hifE A s,

T ==K INTE 7 T Y HINAINT Adansonia
digitata L. OF KT OIEL 35 LD . v —X— VD
ORI 304 T/ B2 A ZDEE bt 5 &5 B
24 F Iy ZIZHET %, AR HBTCIEDRIOTOSRET
ST A HEFNLHIATH S, 2O TUR SV YRR
ENT=A, APGHHARSR (20074) (IZXKBRELL T
ACZHALECTHA RSN (K1, 2),

T Z—INHAINTHICO L TEO~ 4 F A 7 )L ) %
SRZOEEMTEA LT EIEL, < 4 A 2 WY 5
INANT DOEHAIRIERBIO A & OBIH D OFFEAERE [/3
A7) GEES. 1997) 12 L7z, Zhutksr e, 7=—
INKINTNE & H AT VPGER & W PG EBOUE AT DI 534k
AEWZE 5L D= A T Adansonia za Baill. 137 =—/3
AT XN AT EZ 5 TH D, 7=—AT1d
AIREHHZ S W ENDH, Y= AT IR E I
EZTNRNESTH S,

BEETE. 7= AT ORME A TR RIRIEE

K1 7=Z—NANTDEAF Iy BT WEmo (19:45) »o5e&ifE 20:07) T
{82255 CHEDTHBN 22 B o

* T538-0036 KBRIFABRTTES R IX ki A RI2-163
Ryokuchikouen 2-163, Tsurumi-ku, Osaka-shi, Osaka 538-0036
a.kuyama@osgf.or.jp
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S ZERD.

B3 FEIRKUINYIADEKRIZCTZ—NFNT %
BEEARLEDHD, 2014FE8A7HICEHTEL 7.

T KTl o7eh, MUK D FIHET Bk 72U < Ao
72DT, EFFHASTEHKE L, TOMTEE=2 —CHEY
TELLIICIL TS, BIETIEEE Sm AL, F2560
BEIIARAMEL < BHoTB,

ZD& S BBEAMERIRE AR T 5728, /AT D
PRIZE BRI TEB R LIz, BARIZSEDLOER
HBNBEE 60cm DT XY KR VI3 7 2 Pseudobombax
ellipticum (Kunth) Dugand D#kfiiz (658K 2372,
TXy RNy 7 2E~ &9 A FVFRE T A2 alf
FECHHH, fEIET == AN TI2F 5K DT, [WUTA
A FFCLBRINELE 2 Shiz, FEARIZRETRD 1990 -2 53k
B U QOBRIfERRDE DA L7, 20104-5 HIZHICT6
KIS AN UI=T 2 FR YISy 2 ZDEEL 6 7 Ak
AT 5770 20134RIIF 2MHODE A D72, LirL, ZOHF
1 2MEE EFIHEICE SV F L7z, 2014441213 2013 4F0E
BHOWH b 70T, 3fHEDON 2% HIZHiE L=,
B0 MEOFE AN 2R L T8 H 7 HICPEE /=D Th 5.

ZOEINAEARTHO/NRUIE, {ba EDBIEREH %

#5077 (2015)

X4 2010F5BICIEERLAETEIRKR NI ZXD
BRETZ—NANTOEEHEOFEESS (BERE
FI5EE) . MRROR AL BT T, HEROBILIER S R v,

TR S22 TdEL . REELIOHRZ < TOIZ 1%
o (X130 4).

MEEORREIS Yy AT V& - I'Y T ) T Jacaran-
da mimosifolia D.Don DIKIZ[FIFEDFAEM N2 & D
R DA NTVEOPNIETEH BT x NTVH - TNLT
LT - ha—sNJpuberula Cham. X J.caroba

(Vell.) DC.OZRMiafIHLzeDE 5%, Ezk vy
) &7 4 Ceiba speciosa (A.St.-Hil.) Ravenna IZ{EDE DR
Why 7V FT22HE, @ABUSHIESE TS 808 H
%, BUE. KFHETHZH by ) F 7 2= AT %
Bz 77 A ST OYRKCIRIFEORITEM A 72
EDEH 5,

1%
SEHEIVE - B3 - PR - S (1997) /5757, (R,
HO.
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Wk 26511 HIZFHE N L 7=
MRRIPIZ DNV T O
7 V7 — M ORI
Results of the questionnaire survey

on exotic plants
carried out in November, 2014

rhH BA]
Masashi NAKATA

& LR e

Botanic Gardens of Toyama

P — RIS

FEPIENZ 351 B AKFERIND T A K T4 V&K ETHZ
EEHMELT, PR 264F-6 FIZARFREA - Jehi 74
T4 VR (DUF. RIS L) HhavE b 2 Em 2k
HRERARIHE SNz,

L [REEsRAEDC & 24 RER R B B I
IZB 2] GERR [FRAEMRE]) O—EH K 26 4F-6
iSRS, FRESSRAEMIE UT Spartina @ afEie 4 A
INFIZF RGBS, [E] ] RE0HEREE
D720 FITIRREE L ORFENKFETDH 5\ HHF
7 (AT ONEREFEZENE) SHERR
THR XN TOZZFAIA L, 10 HICBEE &L o R 1
DB IR A PIREO B NSO COTE MO S
PR XN HREL 572, ThEZITTHRIE T, e
SHFEDY 2 b &, ZOHTEREIETREE HFIOD L 2 T
IZDWTOERATER - BiAid 2 LR, SRAEPIOHL
PO NFREEARES 2720127 v — b EITH 2L LT,

TR 23U B AR KM OHHNFEREIZ DN TR, Pk
234 NCBIR AN BT v — M A IE L T
B0, FESRA, SOERIRRORES - /L FREHAGE
TAKINTNS (KE 2012), 5HOT > — FOHIE.
ZDORDFFEN KHEVIOREGIRI AR H e &, WY
B30 B RMEYPEARIA R T2 2 &, SHIDHA
RO CREVIFI T M ZIEECS B Fo 2D ds 2 S BTERE (12
ABEGL) OFREEUETEZLThHS,

T939-2713 wr L E LR HT FAB 42
Kamikutsuwada 42, Fuchu-machi, Toyama-shi, Toyama 939-2713
nakata@bgtym.org

72— NDFER

TYr—MI6TEE (60%) OIS 756 (K2ERI
6, EAE 44, FAEE DS, MY 20) 2 6R1%%
5T EMTEz, DITIC, SEMOFITONTHRET 5,

B, BEAREMIEESNEYEDS S, BREHK
ELTW3HDIC0. ERETICERTOEFHIHBEIL TV
BHDICXZFITT IV, MAHTIEZZERIOXES
EET AV, KFEH6EEISENM - BESNHDTY,
DD S7zEDS 5 34 (45%) TIEREXIFIZReEst
KFEEAAEB LTI, P23 FORERER (42%) &IRT
FCThH o7z, FEHORNAER TR L2, AAF 74
Xobrrnvavyy O sEEGE) (X1) 2%
NZNI13E, 12BEBAEPNTEL . ZHUIDIRIHEE LT
W OB LENTICHF RO L 05 L Th-
72 REAVIRIYNLODIE, SOKFEREEFEO 0]
A TR R AT > Q0B Z LIk B, HUAKETE T
VT DNV AR=R XX HTFV v, AXTHEEEIIK
EOEARFORAPKBIZESTRALLEDEEZ 5ND,

BR2. ChETIHEISEYEZEEREALLIEDSHY)
TIh, [H2] EBBAIESTHIE. HTIEDFHE.
HE., BERICOEDUTTEY (EHEIZT),

EDH 7[00 5 345 (45%) THE Sk
ASNTHED, 2OH%ES, RELSE, fT2 40181,

®1 FENREYICIHRE S W EYORIE, 33
BEENEBTFESh 2 EMEDH.

e g B3RS
RIESHR EATE L 2
77 JURE—B 6
(TAX)AFFATHIX7Y)
TLFIY 4
FAHTFS v 2
FAXHTAXY 13 (1)
FANTLUTY
(INFHY XV EED) 2w
FTHFI7HE 4
AT 1 FTEERE 0
(EH&T7 )
FHIVILIHFA Y 0
FIL Y TES 1
TIOWFRATH 1 (1)
Rexo4 5 (4)
1w 0
WRY1Fx7 - 50714707
(AANFIAFINA - 0
JATHAAINFIZXFINA)

* () RIEFIE. KFIETFRK26 FEIBIMIEE S hi-FE,
*x () NISFFAI &3 -%kE,
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=

Zas

1 7'\"\.
S

=%
S

1 $HENREHOF T, HEYETOIEERAFIES
NEWIFEEE. A, B:AA+F oo 4¥2, C. D A4y
TV, E. FiNnFIHTFs (FANy Ty yo/NENE
250 . TRTEINRNTEHAL LS O % #Hi.

T AN, WEALIREZHTH -7 (K2), &
TIAZ & OB AL LA RFOFMENEAL ZAD &
FIETHFEALTOBEIED AL BT, BT
FIOFRELL P32, —75, TSI IiEL g
BElAFER D O HIIES0FHLL FEAL TSRS 55
BE, FEGHANETH D envbnrd, FFERCHEAIZEK
AL, WENSBIFB ITE I TNDH, AT
RPN E S Th S,

B3, hExTICEALAEY T, JIFhEFICLUVER
T—RICEBEEEL DD HIIHEEZTT L,

311 (41%) A bllENH -7, #3124 105K %15
U7z, HERINABAITATIEL, 2H e, i
KU TR A& L7z, 72— M Cld, SHEREE AR
Fesh, SHEPER RS, HARER MRS, HARER S
FEEAY, WD 5 X728, BPAEREDSZ D& FE S

#5077 (2015)

K2 ZIEFhBEPREFEEICEY —ENICETEIEEL -
EHDS>5, EROEHNEHLSEZELFH>7-HDD—
8. A:FFNFAINYIFE, B AFEIFVTY, Ci A
FryaxiE (F3E4 8D, DA YL yRs, E:Fvay
T F 1 BAIVIN, G Ty TNVIV MMy H), H:
VI)T - TLET7+Y) 7T,

P UTREG I T3 288 4<, W - FZEOX533H
D BN o7z, HAPERM & HIZ &0 =D ENs
KFOMEAZE L2212k bh, FEBRIN1/40 287
MM HAPEORITHY . HIET I, 4 X2, X
ZINA, HFYUNE, IYXaveyy, AFITFEEOL
v FF =27y o 4GERE (B 2015b) &&EN QN2

R T QISR AT S BRI R ETH S, K
FAZL 72 8 DISHRODED S A HI S TR T, —#%
HECHNTS (X2), ¥vaw7, 2a4a1), F4

x2 HELPSHEMEEALLEZEDHZEDHE. BAFEFIEE.

s EAEE" EABOBEN (EREN) *
RATE | ppsE BE = S SR 1-10 10-50 50LE
‘ 1 ek 1 ek
R 13 2 6 4 8 3 1
e 18 8 3 4 6 8 3
EMT AN 13 4 3 3 9 3 0
BBA 19 6 5 6 1 4 1

* KRS HBHEE - BEEIREE - REAEVWS BV Ho 0. EEHRA—.
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X3 WEYET—EHNICERERELLZZEOHIEHDY X b, KFIBEED S F%.

HEMZ Al - =% - &fER #a ] X5
THINFRIINELZFUTY b1 Alternanthera polygonoides (L.) R.Br. ‘Red’ Sk
T IYHID Nymphoides peltata (S.G.Gmel.) Kuntze BAE
THIFY Ty Argemone mexicana L. Sk
DV EVEYE % X RS Ranunculus hispidus Michx. var. nitidus (Chapman) T.Duncan | 443
TAYHNTTILT *7 Sphagneticola trilobata (L.) Pruski Sk
TLFXAE MNF <A Desmodium paniculatum (L.) DC. Sk
FA N4 ROTHI *xa7 Hippobroma longiflora (L.) G.Don BE
1XHhEEN 17N Selaginella moellendorffii Hieron. BAE
1XET 14€E 77 Ficus erecta Thunb. var. erecta AAE
JRXZING LRR *7 Hieracium maculatum Sm. 3k
YFIEZ Y BFINFRATY, 9r—2—<ya)b—L | 9IFX Hydrocotyle verticillata Thunb. var. triradiata (A.Rich.) Fernald | 443k
IERTY <X Senna obtusifolia (L.) H.S.Irwin et Barneby HE
FFTHIX I D—FE HavE Azolla sp.

FFT7<F a1 Ormnithogalum umbellatum L. Sk
FAHhFEE rFHH3I Egeria densa Planch. 3k
FTFXTAXY xv Coreopsis lanceolata L. sk
FHRXAYY FNFHTZRYY Y Thiladiantha dubia Bunge EiES
AANFA REXFE (2) AXXE Utricularia gibba L. 3k
AN YR ME Pinellia tripartita (Blume) Schott A AE
4TSSV (3) TIINEIHF LD Lyay Koelreuteria bipinnata Franch. HE
FIxVYy EINIDE <A Mimosa pudica L. 3k
FETAv 4 2L Euryale ferox Salisb. AAE
HEYNE T A Iris laevigata Fisch. BAE
Ayt Iy F7¥a Silene flos-cuculi (L.) Greuter et Burdet EiES
HSATE (2) $RlE (¥>F3v) N AITY Bryophyllum delagoense (Ecklon et Zeyher) Schinz BE
HIZ79 44 7 A Chamaecrista nomame (Makino) H.Ohashi AAE
HoLVRT  (2) = (¥V2) XYIXF Camptotheca acuminata Decne. sk
*>ay7 (2) T A Iris pseudacorus L. Fis3
F*N\FY/Ov D=4 Ibicella lutea (Lindl.) Van Eselt. BE
¥oauhr ESDF IN E2 Leucaena leucocephala (Lam.) de Wit Fis3
*>dUh TrA Sida rhombifolia L. subsp. rhombifolia BAE
o774 HyV) G Eleocharis kuroguwai Ohwi BAE
71 NI [ Celosia spp. Fis3
FTHIATIUTY *yzx/vd Ruellia squarrosa (Fenzl) Cufod. BE
TG EYSXFYL JAavey Geranium biuncinatum Kokwaro 3k
VPP E Ve 7yavty Geranium thunbergii Siebold ex Lindl. et Paxton BAE
LA aXY NINFGAXF, AFTALFFY *7 Erigeron karvinskianus DC. 3k
D PEP% v ITFRURKR *7 Pilosella aurantiaca (L.) F.Schultz et Sch.Bip. Fis3
JXYRX - FT1lb AH KXY XTY X | Costus afer Ker-Gawl. BE
=PV 275 L¥ s Briza maxima L. Sk
HI5> T A Crocus sativus L. i3k
FILZANI) Evoovay IYNFK Lagerstroemia indica L. Sk
HIET - US—& (2) IS—TI - RIvr—J ] Salvia lyrata L. ‘Purple Volcano’ Sk
HI¥xay **37 Lobelia sessilifolia Lamb. BAE
SN FRBO—FE > Cynorchis sp. BE
SRYIANY  (2) IYNF Lagerstroemia subcostata Koehne Sk
ayhA Ry vayhM Ry Begonia grandis Dryand. S3k
aOo (2) 720 Y Trachycarpus fortunei (Hook.) H.Wendl. A ZAE
PEVERAYZ HhME Pinellia pedatisecta Schott 3k
O4XFXF TIERTIR 775+ Arabidopsis thaliana (L.) Heynh. AAE
PEVEA N—LTA > - JO—/N— <A Trifolium repens L. ‘Harlequin’ Sk
SONFEATTTYRTY i Prunella vulgaris L. subsp. vulgaris var. leucantha Schur Sk
BATEvILNZI L 23l Viola keiskei Miq. BAE
SLIALFTH JALFTH LY X Myosotis scorpioides L. Fis 3
=P Ni=lois] N qITy Bryophyllum pinnatum (L.f.) Oken BE
Z2LXXY 1X%3I¥%7 *7 Senecio scandens Buch.-Ham. ex D.Don BAE
ZAHYda)  (3) ay Lilium formosanum A.Wallace sik
RFTITAX VAL TY | FAFNFIRATY YA/ AT | XY Bidens pilosa L. var. radiata Sch.Bip. BAE
AXXTA <A Crotalaria sessiliflora L. AAE
hE/ 7Y HF =%k Ipomoea indica (Burm.) Merr. sk
FatbLTYHFEE + Datura spp. 3k
FUTYA T A Alophia amoena Kuntze 3k
VIV A 7 A Glycine max (L.) Merr. subsp. soja (Siebold et Zucc.) H.Ohashi | B AE
=k v WERENS Ricinus communis L. 3k
NZER N Houttuynia cordata Thunb. AAE
FSFRALTATEBO—E | (EIRZE) Vg Tradescantia sp. B
FHNAEEDH (2) FELH Sagittaria weatherbiana Fernald Sk
—TIy Yrva —H¥x Ailanthus altissima (Mill.) Swingle ik
JANT JINT AVA Rosa multiflora Thunb. A AE
AN YUY NFETY AN % Talinum paniculatum (Jacq.) Gaertn. Sk
NZF=5 (2) eHINF Nothoscordum gracile (Dryand.) Stearn Fis3
NFXI Ny &A1 G4 Euphorbia milii Des Moul. var. splendens (Bojer ex Hook.) Ursch et Leandri | 2%
NFZS5 (2) eHINF Ipheion uniflorum (Graham) Raf. 3k
INTZH HyY) T Cyperus rotundus L. BAE
NJE AVEE ==} [==1 Amaranthus spinosus L. Sk
EHINF eHINF Lycoris radiata (L'Hér.) Herb. BAE
eXVILIIN (3) PR 25 Persicaria capitata (Buch.-Ham. ex D.Don) H.Gross Fis3
ExVUagxih AR EVESS/ XKy Ficaria verna Huds. Sk
EHFEYFIVY THINF Oenothera speciosa Nutt. Fis3
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£3 (%)

LIRS BlE - B=g - SiEE #a 5 X5
EO—RKEYXMH ZJ4&/\3 dv/NGY Verbascum thapsus L. N3k
TEHTAIL Z3L Viola sororia Willd. ‘Freckles’ ik
PAPEYY NIOEE DEPA Cabomba caroliniana A.Gray sk
JAZANY ke VEXXX NN, TYTFNIAN X2/AIAN Claytonia perfoliata Donn ex Willd. i3k
TIXFIL - R—RT(IT 1 PEVY Brachychilum horsfieldii R.Br. ex Wall. BE
T5LAXY 4 Leucanthemum vulgare Lam. Nk
NUHIWYNZHZXZ JYNA—-LIVAZXZ Fyzx/~vd Thunbergia grandiflora (Roxb. ex Rottl.) Roxb. BRE

SEEm .,
FOSAH 1IERYY Adliantum capillus-veneris L. q i =
KITHTA b LIYXTA54 b [’ Amaranthus hybridus L. Fik
Ry T/ % Ih Pielea trifoliata L. FAES
TIVINTTINAT *7 Ageratina altissima (L.) R.M.King et H.Rob. Nk
IXHLF ESAVEY) Xz Thalia dealbata Fraser Fik
IUNE IUNK Lythrum anceps (Koehne) Makino BAAE
N=1-=
Ivavwvy EONYFXTS, EXXZTLDITY *vyx/<d Strobilanthes reptans (G.Forst.) Moylan ex Y.F.Deng et J.R..Wood giffg‘
IVRE Q) TyTIIL b (RSN ) KE D% Mentha spp. sk
LZHY) xUHhTY Muscari neglectum Guss. ex Ten. Nk
LY XHEINT HEINZ Oxalis debilis Kunth subsp. corymbosa (DC.) Lourteig RE
EITNEBILHS KA TLTHHA EIVAA Ipomoea cairica (L.) Sweet i3k
YFENILLTUTY LoHXAwNFE *yx/vd Ruellia simplex C.Wright RE
YIHhSY YITHSY, EVRIAXS pAN Cayratia japonica (Thunb.) Gagnep. BAE
I¥3IEX *7 Artemisia momiyamae Kitam. HAE
XN XN Daphniphyllum macropodum Miq. BAE
EbPZER=AVVE S R As Breynia nivosa J.R.Forst. & G.Forst. ‘Roseo-picta’ BE
SFo%152 ‘d—IRhy T xRy Ranunculus repens L. ‘Gold Cup’ ik
JLF TR R—FRIyy -T2 YLF TR Limnanthes douglasii R.Br. b3
WNIV7-TLETAV7 (2) | WIVT - JI3IFHLX Fyx/vd Ruellia brevifolia (Pohl) C.Ezcurra RE

INFERE T, NZr =5, e AYILIN, IV MEIZ, TS
RIS U Tibh Q330D TH S (EK 2003), F72.
ZFOHMTEFY 3w TLFHNFELHO 25, BREIED
PRI R ShTtng (B 2015b)

4. ChETIC, EYBAIFE>TERETICBALL
EDHNIHEET IV, 41K, K. BHRTEA. KB
TEBVEEA,

10 B2 6 14FOMIERH D . ZDH B TF T ) FHEIRK
PEDE: H Y 1<+ 54 BERE» S RIEVRH 7= (K4),
FHHROEAIHFEIAE LR SNEH, TF T8
YA LY KREFHOG IR KRR E R REETH D |
R E 2 5TOS, RELHTORES LD, FERT
FHRLRTNILIZLBEDTHAS,

SHEFERIIOEEA - BeHih & 5 E S Tirbh o
T L, BUEIRRE Y & U T2 Mo pE B A A -
FIZWEASEA Sh, KRICIFESh s, Z0kH A8l
Ko, BB K16k - My - RFEOILRL - &t
PRI, FElE & 0 & — AR FREECHE R - kL7 & TORMH]
DS RAIZE bNS ., LarL, T A IChEY %
AL TOSFEREY DD EnD, FERUIRFERD o D
HA R4V EREL, FRIFSNTA 572k ) T E R
PLIERXIRADHEE , —fCHRFNERIEI L TS
VI DB

x4 HEYBRICEBALAEZEDH DEME. AFI3us
ﬁ‘%lﬁl%%

BABNE mxezasnsam LU0
FOEHFAGT BEEN RAT) | BEWN
TAIEXHII REQ BREEAV
AR H= KEfEW (REE) KM i
A —TFFFRIILS | ERYAgT e
27EL TR SAENECEEE-E

7E)
5471 spp. (2) g B
FHTEHA (2) KEREW RFE) K.
SIS st E L St
NFERHE SIS A e
NTFERI LY Jyayx ieE
IHLAFHAHS g0 b BE
UavEagNIA bR BAKE @) BEDN
=1L

10|

SRIDT Vo — MZZHIIOT=720 72 B R OB b 2R
EFI L/J:(‘Fij—o

51k

BUEA (2015a) ShRAMNE BRI ) 2 b <http//www.
env.go.jp/nature/intro/loutline/caution/50list.html>

BEEE (W) (2015b) Ly K5 =47 5 22014: HADERD %
TN H ALY 8 e T (HEAF I . & & 5 Hu. B

KRS (2012) HAROREMIEIZ 3515 2 SRR O HUR N FERE &
GRANOHIE~7 v 7 — PHEOREM U TRATEZ
&~ HAKEYE 258 46: 135-143.

AR () (2003) HADKLIEY. ~FILEL B
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Atk FEEN H AP IR 1 2=
S04l gl B
Report of the 50" Anniversary of
the Japan Association of
Botanical Gardens

H AR o =50 F il @ SRR S
50" Anniversary Committee of the JABG

K 25 4 & 0 A AERITE NICREAT U7 H AR g 2
(3 AT AR 22 (1947) 42 ARRERIA [ H AR 2 ]
ELUTRILL, WARI414F (1966) (ZSCEBEATED [HEH
EA HAWEGS | 572, ZONEAR A
504EA5MA B R 27 4 (2015) 12720, 5084 &H
HEUTOEIZHEM L7z, e, LeiEa, L&

NIRRT SO B FO TR A W 5 Z L C&E 72,
FHEOFERZ B> T, A ERHIECTRE, FftE.
WP 2 BIREOIFE . I, SIS 27 8
VY AKRTIVEER V) —AaA VLR TILEER, AREE,
WP PRI Gk . BRI (94 - —) %2
CHEL DS DI MER A7z, AL THILHL LT3,
72, S0 AL A MU AU, JBRE Tl
ORI R SO s L B,

1) SEntEHER

ASAEREREN H A5 2

=R AP A

P E 2 E5R \l (BR). SR fmHEY E@
2E). U 15 W (S GEEEs) ., g (8
FrEe)

50 e ER RS  E 18
REF— GOMASHYFHE).
ST

S50fF AL aReER B S « B S /NL B2,
P, sl B &BH O (BER). BHEBT.
JWOLA, BIEER (#)1E)

AN T RCHGEAE,
afl = (FRER).

2) EiFstE

HIT R B LS HER AR Tt a50. 50 JF4F
ALEHHEL LT, (1) st o il 2 i il & 22 > Chifi
550 REOHREC, e, iMetiEz, wEen
FAHEHZ ZHAAA, Bt CRLa R & sUERI A B
THEIETS. (2) /IEEK D HlROEHFEE Uitz
[ a. Q)& LTFRSWEEETS, Zeniikx
o7z TNBITHOEMT & U THAOM@H 2555 300 17
MzERBLT5IE0, 2RBKOBERESEEZ 00T
HAHNSHI 900 JT DM TS A TFhE L 72,

3) o2 - ES
Al U 23R = U TR T O ZHR A5 D |
20154F-6 A 25 H4-#1227 5 Y R 7Y v 2T Lt R CHi
L7z, 2RI 220 A, 2196 ATh 72, 255
TR L7z [UEE] 2= (X1) (45T 5, BT
BEHIAGERIH B X T2 0z, SRR KD PtEE
Wtk SLEHERE R ORI 50 F-05A
S sz,

—EYERS 50 FDH DA (£3)—

HAREE 2 3 2245 FILS, S REYIEE CRIZAR
REE, AEENAE UTRZ L E Lz, GIRHEES 2 it
FRMRBORIROWEAL L 72IRRET, 2 < DR DB A
POMZERH I NS 5L TR T7ZRETH -7 5bh
9. TORT, FHOFEYIFD LS F < e tbe,
AKOREYIFRGE) 2 (205 S 72020 BOh i 57 K5
TY, oL, HEHOHILTH 74t K@ i o
AHIERFERI VIFFPE A BT E BN NI HEET,
HHOMZID T 11 E 13 AL E Lz, 2RICIIR
HRIF SR OB AR FE RS L . SR 2 A
RBELTF AR MY 2 uaflili L L7z,

RISZREIA G 70 < DREIITR 2 - M2 i & sl 2= iff e
TSR, RWORIT L VS TR EFIFEO TR L LTE
HL. BUEEZ T I=MAINTHD £,

W 2OWMEIEEAZLD . 2 RBDHINE ST, WhE)
DIRL B DBENEPRETH B EEZDES15D, <
BIEHI 24 F-ZFR N5 3R 212 Fon T, AEIAAIZE
M B ShE Lz, HEREAE VS 25T, &

T114-0014 HatERAEIX FH1-15-11-201
Tabata 1-15-11-201, Kita-ku, Tokyo 114-0014
info@syokubutsuen-kyokai.jp
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NEAEEA B AN E S
SOMFIeA AR - HE RE

3 & JARMEEL

WARXME  (15:30-16:30)

1. | K
2. EMEFHKY BAMH AN S EK AR 8
3. Bboii mAET = BEBRT
4. RERHF REFHRE SR ER
AR S NER:: 2 Sl
AT & P Rk
BABHEKAEHEEE A —A
5. RE&H
50805 W AHME BAEMEHLSEFRAEES gw 1=
T. AMEHMELAHETHLEELKX
REFHRE AR IEM
BAEMEHL LK s 8
Bedtikng 2 FHAREE BAMBEHMLLELE IR 15 2

©

MoK
W (pE—120) —

WME4A  (17:20-19:00)
1
2

B &35 B AR EHE 2K H# 8

kB M THRFLE L E—

THAHRARE mE Eis

TERTHAHRE Aw K=

3. % 2 RFKRF L BRI BEW B
4, MERE
5. #  #

6. REMF BREHELET Y THBRS AR TT4 INFIT

BAMMHEFELK A BF BRER

7. MakP B A AL 2K W iEH

Cigi )

e - IESKE.
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CER IR E

’iEE = REBRT

A%KkHE BE 38 (K®) #E WY E— AHEHE —XHFE R® B#E O LF T
KRB AL WE (k) B#F LR FET  sEmEE AR AT (km sE XKt FT
Bk BREBLE 1 ) REKF Bk Lis = —
BHEEE HHERERRE HiZEE AAMMIEES 2k A B REER
B iRy AE&N - FRERE I ROA BAZII¥S 2k ¥y 5=
BARKES fLxEE - AREZRATREME EREHERST Y 7ike ek T4 INFIFg

WA RiG

REEZF2—HYEEEESHE R

WP RRESE

REFT RAREAEIAA R SRR HE AR REEISHEWHE T« X)) —A4—F Y REEME

FEL L TE ¢ BW B YVI7A FRY v A4 b

RAKRE % WP R Y cdRERE PE A

ZE wE NER:: JD: Sl ot T PN KRAE

P P Y e Ei THeHE Hw K=

HE - MFEEEE TH# Fo KL LBRBERR BE X%

Frh A% A RA #5— FEEE 3.1 R T
FrhAHE EH FA

Ak E LE Fl3d mHTHmE Bk Bl Bk

XAL R H— v Hk AT & AR MR T E

(aib) BABMERAEHS 2k BEH —F TAREGE NS Ak NI ORK

(A8 RFEAHAEHE BEE wmE ¥ AARGWHATA LS Ik &R %5k

(8D FFaiE SEmE ‘s F feib AR R TR A A GL X &3 K=

(A8 EBRELEOHELRANMS ABFEET R EAGEA MR AS 2EE AR R

M EZE WA TSR as §lEE FA Ak

(A 4) BExilse #sek =3 4 REB WA 7 7 V757 Kk AN FEs

(=) REESHEEWHLARLIIT FHEE RAFZEMBA LD 6 X004 2k P2 /A
Fik 567

(—#) BAY SFHh4 a4k L2 ea B RBE BEREME R 4z B

R ARET R ZW HA

WRFRARATBAE AR Q;: 7 -2 BRI ER =% &5

WEERFHME RHLEHE RIE BAZ HRBFREIHAFEAYRE FHR R

WA E F B RR FER EZ B RAE B EH K WA =
WNHK sk E A HEST stk HR —#
WARE S #Hk NI A

Bk g 2 F
BB RFILFTEME Ritg 12 (£%48)
74—V ERFELY ¥ —HHE wimp Bk Gueak, £%48)

REKRFRFIREF ZAFAEAMEEDE

RERERFRF MM E

BN FF 7 =R
() RREHE

& & BT R4 B RBEE
AR SLAE M B
N F & LA B

(BeArs - AT )

1 REeSX# - fESKRE (FZ).
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DRIRANCHIEAERIL &5 &) Z L ROERET L
P, ZOFEBNZ R0 F L=, IEH141 (1966)
-3 715 HISSGR RO A£37C, [#ERIEA H Al
Fthe | L, REBIZ68HTL,

ZOH-6 FIZFUBECRIA 72K S - 225 1 & A s
L. #850[0& 25 5lDk2% 50 FORL&KkE s LTEE
SATHRAINETH I Lz L E Lz, 24ERID K 25 42
PASHIEANDB T E R L TEY £30OT, kS
E2DDFIRTH LA L — b2l ->72Z &iZ5D F5, B
fEOZEBE. E2R112H. 4528324, MAOHK
25834, MROBIER 7L THDE T,

BEoEFCid, MG 2O NG [2E 2k
I M= 5@ U T, IR B ORI B 5 S LD FE
ERPFHAROMRILE N HIRBROR AT B L. AJHE
EIAD 55 B TR At S OFBUZH 545 2 & |
Lo THRD, 20701 [(1) vl KON B4 % 38
1 - A NRORINEE,  (2) HEPIlE e OhEdn B9 2 80
WNTH KT, (3) WL MRIEDR TGS, (4) hEplE
B4R 2To L EDON T X, 20K 4K
SHIMEREMARDRN LIRS [ kN TE 22 & Th D . A
FEEADERBIOFAL £ EDTHD LT,

W, ERIOMYIRCfibi, M TZOHR
DREREINTOBIED, WYEHZDORZIZIT B985
%, F72 B 25 LUK L 0B [ H AR IE i 25k
DL E UTREINTEZ L, ZOE), WEERED
Kk e Befiom) L& Hi &3 2Bl g s &, s
S TNEIEMINICESh TE E L,

FATRE) & U ORI Sk S ORZ=0id [
FEHA | T8, ZHUIIEAIAS DML Tl . RRC
T TSI L  OBHFAENRGE S NE Lz, Thb
1d. HAROKIFEINDE LRI | 3855750808
F 7 FREIOR IS DO T OB BN E L IR > TE %
L7z,

B0 S H AROREE A ORI & A8H L. EIFE
ML HE > OB A T > CTir < ETEETYE, LiL,
[y s 2BR< & SHIRAESBHEE
TEIRDE A ORI, HIREREHD 55 E DY H 728D
D, EHEPEVZREANEEIAHOTHY, ML
TOWBBRSABA 1T 572 1N KRB T
9, ZOXS AT, 1991 FIZH T CHAME L7 [TEIBSAE
YIEES T o 7 A ] ORI RSRfEE . ZAUsB
U TR EEIE Tirbhzz [THROEEREYIE | ORI,

#5077 (2015)

2004450 [hEtb BRCREEIE R ] OV v Sy Ta
75 L DL EE, WYIEHZOFEEIE U TR RE
gDEEDFE LIz,

RV 2 RO LR AT, WG 225 e > & 8 1% A
TS HFETT, PIRAFISHIREIRE N R ER 2%
B B PR8I [hE BRI R L £ o b
=7 ] BRELC, MIRICEY 24 B MR At

B1E0, FE KB REORIE, HIROREM & 13
L7 AR AR AAME T A L A TR C0Ed, 20K
S 25N [HE S PRI | (28T 258DTHD .
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ZUTC, SRR RO Y L [ 55 S LONESTS
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Yl RO L] BIT>TEE L,
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T, EIEEENCEBRO D -7 e EZE LD £§, %72
Rz & Lad, 210379 = FERiFERAN EERO I

INZEB [ANE], BEEBIHEZIROTHINC L5
IEEERNE ., AR E AW CULTA 5 KO BT
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P TIZZXNETA, 50D HDAIZDONT TR
W2LE L7z, WEHIOMCOEEL UL, 207208504
FRlEbe LOUURER KO RBIT L [HAROREMIE]
FLHTEDFT, FAE BIZT D Lo ANDERAES [ XX
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DIZNEEZEZTEDET, ES5FLALI BN ZLET,

SR 274F-6 H 25 H
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Mefratni & wiiE A (X2) pMrbiz, 72, fil
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H

K2 [E#MEEMREBEE] FEELAR.

X3 BEIROBEZ

il (X10) #1757z
MHEZIVERERE L, RMEFESY T -7, HES
IBWTHIERE MR AN 20N, T2 aveLT
NUEEMEEE Sz,

T, 20 JE14F-, 30 AR RC & L, st e i
TABG-AD BIEEROIEA, /INVaIREY & F /W & iz
RIS YO LR 5 E TR L7 (X4, 5),

4) 2B

RN [ HARYIEN S 50 FOHOAE| L)k
T, 6 H19 H&D 28 HET. b AEEREE 2
A TSR RSSO L2, BRI, (1) aoEkt e
WENCBET AR 2 2 — L (T RF 70K 24—, e
2o DM EDFY) . (2) Wi L ARIEIRAAZBIT 5 1
DOWEEERTRA L~ I KO TS B M
fElEIOf. (3) IEZ B 12O S3IL, D3DT
R L7=. BERERNIAITID & el 5 £ TORRE S &I M4 REBTRESE.

BFEYEBR 50 FOBDHR

EMSRIERE 2020 FHIR
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B&ERF>aFlbaL oy avigi

BFENEGS 50 FOBOHRE

BEFRESRE
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ZEOE LT, SROLEOMMHDO N % AbE, SELERHL LRy
b Y =2 %R 2256, REOMRIC D> TRBZHY £ T,

LTI O RBSHRETERELTL O TEX LA HROBEZ 005 WP, AKZOHEMTHRET 5 2 L HBHITT A5,

A3, 2020 {EHEETH T 5TV 24 Y ORI D v TR Hla A FURIN T D FEBS DR AR B VA E R IC D v TR, R A 2
EokERYTY, 22T A XY ATHDATRE S aFhaLy AT B 7 blc. ERBAHC B CRAT B T & b RETT.
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