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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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OFiE [| T>TRLz,
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fEREER

BHFAE : 2015 FOEFHEOME. FEMES & — 5k
IZBWTRO LS IZBHFEL TS0l A B 2 7= (1),
K. LMCHOTOWA &7 7 OBHE S LSO FEE
FHIES (2014) DF 212Uz,

1. HOHEOE (GEkEsh) - BAEOEALMO AT HER
MEFTOSMINL, BIARDZRNKED s> T, iz, il
PO RSB | 5 BRI SISO 7 5 AL D708,
SOREBORCERA S . W TN S KA R A% TR X

455077 (2015)

2. ABOE CritbiEnst) - [ arEbiEer /B o [R5
PRI &, BUEOHBTEFCRMOL & E 2 6hs,
ZORENZZY V327 I 0% KRN THD . RO
XNBFESRIEABEIEL Tz, FEHTTHA ZHVK
& < HEFUZMtHNAY 100 2482 5 & 5 mEASERH R 52
S725 NS EFHED 201em TH > 72 fRIE. = 4fF0FHd
i 6 &> 7z aTREVED R E B 2 6tz (X11) . [UEREEE
IR Tk TEEFAAE] oilibTh BT LTkl A
RSN HHREATDH 572, LR EIE TIIH S DD,
KEGHYA X TH B L L FOERIN Y~ s 7 &
RRFEEDHZENS, [AHO] &ML,

3. MREEAR (ptEREIs) - [ZERTRIFRM ] o [AHOR
Of | Lidlxh s h, EidoftE [AHOM] O
FHiE ({61 &hB4 2 53RN 68057, 7=
72U, FZEY~9 2 703%< 0 [AHOM] Of7E

NeeBEZOND, LIn->T, RSN R AR
AT, [HOMOM] 3Biff L&z ohiz,

F1

B3 IES (2014) AW Z2FEFICL72d o T2,

SaFIUL, EREORLIM SR § 5 &5 ik "otz
L7=tioT, TAHOIE] 50 CGRAL TS TN 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 fa% i&%8 =k
1 | HOHO#E KRER
2 ABO# | HEAIABORK  NEHOABODEEEELD YH IS Cerasus jamasakura var. jamasakura
3 | AR KRERD
REME | 4 THER iRtk 1920 F 3K H > =P, | V<Y I IXFF I~ | Cerasus Sato-zakura Group ‘Gosho-
BEE2AROHEHDIEIHL 3 | Y77 HREER | mikuruma-gaeshi’
ADFH ¥k
5 | BNE WEERER DR | 2D EIRD H B IReH> ER | Cerasus spachiana ‘ltosakura’
- IR DR 1998 FICHEA B A DN/ | VY U T X FF ¥ | Cerasus Sato-zakura Group
LRDOEEDR B A
=R 6 - IR DRI | R TEDEMRAE Y~ YU F X F 7+ | Cerasus Sato-zakura Group ‘Formosa’
- <Y U5 Ak
8 | AEH NLEH Y~ U F XFH | Cerasus Sato-zakura Group
<~H¥UZ
10 | KF0E TR K FNER INOKMBEEGRED | Y~H¥ U5 XAF I~ | Cerasus Sato-zakura Group ‘Gosho-
R Y7 HFFAFHE | yamato' nom. nov.
=1HE
14 | KE# KK Y <% Z X7+ | Cerasus Sato-zakura Group ‘Ohmiya’
XH¥U7 "KEH | nom. nov.
17 | 2% ZEEK INEHOBEBEIZRLED Y~ Y T T XA AT Cerasus Sato-zakura Group
<~
18 FHEILE | FHEL 1920 F 6K H - 12H. | V¥ U5 Cerasus jamasakura var. jamasakura
WEF 4RO S
—&gw | 19 | fHIER iRt 2N HERR YIY I I XAF 2~ | Cerasus Sato-zakura Group ‘Gosho-
Y5 HEFHER | mikuruma-gaeshi’
20 |fHEE KR
21 | #EErRYE KR
22 |fHER KER
[ES 3 23 = Rk NeHOREERREED  HAIYFUZ Cerasus leveilleana
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1 FEEEO [FMAABOR]. E2 EHEEO [ERK] Ak

A B B Atk B : 4fk,

Fig. 1 “Gosho-Irihi-no-Sakura” in  Fig. 2 “Kuruma-gaeshi-Sakura” in
Kyoto Gyoen National Garden. A:

Kyoto Gyoen National Garden. A:

flower. B: tree. flower. B: tree.

BE00, BURTIE [BER] LHE T SRk
Koz,

4. HIER GRENEL) : BUE. shErTHe [
) OB X AUC B IS 4m 12 E Ok 2
KB Im OIS 3 A5 5 (K2), [HeabEe /1)
IIREDRTRIA A 5, 5 AL BIAEDTURES. G
ThY. [k 8 o T LFECHETh 5 L%
Abhb, UL, &l - Fil (1943) 12 [Z4C kkkE
STIEY T A TH B, BIERNRIEL 7= B0
B ThB| LiBRENTOS, SECE 1934 EORTE
JAE B Ik B AR RN TR . (b /B ©3
KEHEhTORiE, ke E2ohs, &l -
il (1943) O [8E] BESRITHIE L2 DTHH L TH &,
b LCEAERL OB L 1IN L 7=,

5. EIREE (M) BUE, TR LOTI K
Ty & AR 2 10ALL LSS, 205 B
BB oAD R 13T IS 1500m
A TR, [Rebes /1) o [CHE] L 52ohz (X
3) . THCHbAEET /ML ARR A RO, s, Bl -
Bl (1943) 1213 [5 8 MEAEMOMESRTEIITO 5 - 72
BIRCBAREL ] LilbXh T, LTS,

17 B (R ¢ DeRbEER B T [hok=
7 BRI — LR (360em) | LitbEhTi s,
MR AN MAN AL, BUE, 40— OEROM
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B B

X3 mERHIED [EETERB DRk ).
Atk B Atk

Fig. 3 “Konoe-tei-ato-no-Ito-
zakura” in Kyoto Gyoen National
Garden. A: flower. B: tree.

DN > THITEPHED 377ecm TH 5 (X14) . BifEOst
LR & 1-2m OFBRCHEBOBIF: phh LTl D, [
HhEEE 1] o [—A84 | ORRED & BRI >
L7720, HITEPHRINEEA SR L kr 572t E X b
%, FJUREMRHES [l ra—E R 1=
VTIE/WET Y ] LElREh TR, RO TERE
BRGES R 572, LT ZOFEAD [ ]
EHWr Xz,

18. FHELAE (C4HEE) - BUE. oA EEBEHIE
ARDY Y 0B (K5). [ Ll hrz,
UEbEEE B ik [N ThHH. 2RI
reeEZ Nz, [RUEbEE /B 1ckB e 9 AR
RESF e 7 | [hdes /R A8 (W57 E 7
REHAME] L 3tkd o= LA InBH, BIE, 4K
HBBRI2HRIZX P ST hE RS THE LD, T
D 2RI L 72 & bz,

19, fHELR (C5HEE) - BUE. —ohE@EbiEaE. K
KOWoIHBD. FDSH2AH EIFHEER ELS
iz (X6). [FbiEE /] ClddREL>TBZ I
A, 2RE BICHOB AT LT 20em & AIZ LTI
A X Th-o12 TOEFELFLAETHZH, Fhk %I
MARAT2DTHZDH, Wi TEA,  EEOm@s
Nz LIS >THAET RN Z A 605, 22
T, HEEIRAE OO [HHELR ] 38735 LWL 72,



B

R4 ZZWO [Z&ER] Al
B: a1k,

Fig. 4 “Nijo-Homare-Sakura” in
Nijo Castle. A: flower. B: tree.
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X5 D [FHELRL]. A:dt
B: &k,

Fig. 5 “Yoseue-Yama-zakura” in
Nijo Castle. A: flower. B: tree.

455077 (2015)

B

X6 Z&EO [EiREE]. A: kA
DAk, B EABDAE,

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

20. fHIEME (CSREEED) - BUE. AT RGORER
IZBARDY 32 750, TG R 228cm Of
PR3, B RAAR L UCHESR Sz, [tElEEs /12 <
3 HEER—F 5 (4.5em) =3#Z ] Ladikeh T,
UL, BN RIEAROIEDOR I X7 3em DG TH
0. [acbiEs B o (8RB L13ReseE 2 6h,
7z, FAFHIC S35 Kl 64 o IR < hush
720 LIt MR 3BUFLAWEE Z 5hiz,

21, fHEERRE) (CSREEE) - [ LRIRICHESR Sh
BIGINIIBADY V2 SHEET D, LiL., [EfER
BisHE R [ERT ] o285 % Ok
Ehaotz, Lo Y] BBGELAVEELS
niz,

22. fER (CSRHEE) - AJUEEERTIRICIEZY 2 7134
7L TR AN LR R X s 572,
U723 TAMBIEE T LD [HHLR | 1 3BFLAnEE A
5Nz,

PIERER : fHS (2014) 1Sk TS X720
Repie, [atgbiker B 1Sild e Tns 35Fny2 5
D55, 10HIBAE. & BVIZEAEL TS ATBEMED
LELONz, 2T HEBERURO [FHE0kK] KU [/
WOR] ORI EINA 72 120F0% 2 5 (1) 1220,
VRN OWTEE LT, A, ZNoHDY27 7138

Castle.

T35 80T, WEOLLGH SNk L Fa 2 RS 5
AbNb, ZIZT, K0 7ORMLRHRML E DT H 5
2OV, BUEROORTOS, HEVESHANSNE
itk L7z,

2. MR A BO¥ (Y~Y¥2 T Cerasus jamasakura

(Siebold ex Koidz.) H.Ohba var. jamasakura) : =%
Y2Hr T 58125 DY %52 T BH (Miyoshi 1916) .
%9 L% O R ATZRED HERBI LT =Dh, 5B/ T
»%. Miyoshi (1916) TIEY~VH 2 IRF AT~ T,
AAIVI T HREELHDES ST LA L TH 5T,
BUED A FH P O TIIH A A ARSI SR X b B 2
SNAH S 20, [AHO] I IHREENEIHOY - 5
7 5 [Prunus mutabilis Miyoshi f. irihinosakura
Miyoshi] & U Tt & T %% (Miyoshi 1916) . BifE,
INEFT TAHOR] 13RI Tz, stERESEO(A
TREDHBIZTE A ) EHENABIRILNEE L 5N,
Sl sz [AHOR] (K1) &, REHOEH
ETHZEDD, FWHEDOYVHF 2 TOERIETNDLEDT
HY. Yv¥ 7 IO HEARIZHRE LTARTA DT 72I15HE
BNEEZLONS, Ak, ikt s LT NEHOMREIX
5728, [HITAHOK] &35 Ths,

4. EERE (Yo I XAFTIF s T LT
Cerasus Sato-zakura Group Jefferson & Wain ‘Gosho-

mikuruma-gaeshi’ Kawas.) : [ 5UEFEER / #E (23T [l



Bulletin of Japan Association of Botanical Gardens

B3R | 3310, 055 S HEEO [THHEFR ] 18U
T hbﬁﬂﬁjﬁrﬂﬁﬁww )y ] LR Eh T\,

v [REERSOVEIER Y | LEdib LTl D, 39XTo [
%.J DEEREREL TO2D0%EbI S, &1L (1938) 12 [=
IFERIROD [HEAEERE ] o [HEHRL | HUEREFT 7 E A
FIRD THIRL | i3 <] St [ 2
HBZENBENPSHIEN TS, LAL, =4 (1938)
RGNS LT R OIS [HE R OH AT
W Z < WA ] LRt L TisD ., RIAIL TS ZLAVRIB S
N3, {6a/5EHONTRIED HfR Lid3as 2
EHHN BT BT, 1920 FOFARF Z4FEZ O [fHH
B #BERL TR 5 AR THIRr L7 Z & 03%5Ebh 5 .

5 L7700 G e UCoRiIdE, 1l
(1993) 1Z&k->TILHTEDORBAHMEIZFE R S /=,
TN K D 121920 FFIEDO AL TERIFTNIC & - 7=l A
A, BRI Z ORMETH 208, TLF RIS
WHCHEFNRBE WL E A 6NS, $72. BRI =0

ARRRAL7: TR | Cidza<. &Il (1938) RBEDE
AUZHOS TS [HEREL] 2N Th 55, ki, Bl
1, TEFEELDR & UCEERMPARZAZ ETRIG ST
WA E . ASTSEEIFINOER (2) 12DV T SSRA
A LIAER, Hl—2ru—rTdh5 2 LpMER sz,
Z 2T, sERESEO ST EPTNOME A Z AR & Uy
TREGIRED 2 2 2 54— PRI Z OffltR» SR S M7z 6 D
EIRETINEEEZAO5NS,

5. EETEREAD bk (e Yy F5b Cerasus spa-
chiana Lavallee ex E.Otto ‘Itosakura’ Siebold) :
Miyoshi (1920) &, = F v v OHrctamhaRia o
SO%, (MM (BA TR, $ME Prunus aequinoctialis
Miyoshi var. pendula (Siebold ex Maxim.) Miyoshi) &
[FL4% | (f. rosea Miyoshi). [/NEXAZTE] (f. plena
XL TS, BUFS 5 20ke — Ik
THEDIEZEDEDOTHD (X3) Miyoshi (1920) @ [
Ml &—FHd5b, k. NEAMEE F0E&OD0 -
VIR EINTBA, TR ] &5 Nd [RIALE]
LINBEDIIIER D a— 25D (Kato et al. 2012),
[ERLTE | & [RIARTE | 13, TEREAIC & RAEAYIC & WIS
X2 Z L3 TES, QEOORSEMEETERETH D

(WA 2009), ZZCld—EWEXD FARpe L UHEKZ
O NEAAEHE DSDIZX35Z e, s
L3 ek LUz, 72720, RO AFRE LT3nEb
37 ETHOSN TS IR A5EITH 5.

rosea Miyoshi)
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6. EEDRE (Y~VHF 2 I XA AT ~vH 2T Cerasus
Sato-zakura Group Jefferson & Wain) ; ZENEDR %A

(Y>H 2 IXF ALY T SR Cerasus Sato-
zakura Group Jefferson & Wain ‘Formosa’ Miyoshi) :
il (1938) 12kB &, [nuhkEEs /] cH& s [/
WEORE]1E, 1855 -1 hilidk & 7= 6 DT 1929 4RI THbFEL 72,
ZZTRINE [WREZSEOK] L5, 2 U ORI FHR
DEFEARNPER S, Zhdteiklsie LB 193042 [/
WO ] & UThEkE /e (il 1938), Tha [HEflAE
WORZ] &§ %, [HARIAEOR ] 131997 HFTHHAL TH
TEDMEARIZ 1998 FUMEA A SNzeDTH S (X7, A
2009), BUED D% [FERIGEDN] &§5, E6i2, &
SO RIS T E DB ADA ST (X8), Z
N [JEosike] 9%, Zho ofifkizin A%
KRN K> TREIEI NG5 H D0, HHIZE-T
Bpishs5586% (Fil 1938).

Miyoshi (1922) & [BIVGAEEOR ] % [Prunus mu-
tabilis Miyoshi f. formosa Miyoshi Z50T#E] & U CidHd
5—F. ZTDEN% [P mutabilis Miyoshi f. formosa
plena Miyoshi NEATEE] & UL T%, [HED
PR A—EHXETHBZ LI L, [NEATE] 13 ErE
M5-TIREBENTT 5 Z LA E b, BUED [PPSR
DO & TIEEDORAENRE ] (KBTI —EIXE TH
DH. L YIAETED 6-THUTH A 7AE MR S B, Lk
T2L PPRIEEOR] BAEREDIEA TOERRR LN
Zemb, IHoA [HHEEE /1] o [AEAIR] &
HEHEN DG, WITNEPPEN RIS TV 0D, 2
RYEEDOF K75 E DIERENMRE Y ~ 40 7 D28 RMREIZI3 7
L AFVIH I TN INRHMELIY Py TLH
AbN%,

—Ji. %ﬁﬁﬁJ\E?Fﬁo)%@ﬁMﬂ%ﬂ =[BT A
B R = S DB B A2 ZER S [REIPT Ae R ||
HOARRTE X O E i r%%@EL@&J s
P2 I5HY . ThEIFOEDDIT—VTHY [FEIOR]
MO ENDEEZS5ND (Kato et al. 2012), %
IT, Ihoe [PPRIEEOR ] BEIZDWT SSRA T %E
HHR U7z, ZORER. [FE0ORARIMS | 3o JOREREE - H
WBekkD¥ 2 7 DA TN, HHEMSED [SIRBAEOR ]
BESMFTHRE SN TB 0L —HL, Ftru—reH
AbNiz, UL, PEREEDOR | 723 Zhoofiike
BETRD—B U2 Cldk< . HROBIE TR THE
FHONVIEETHARSNPBT BRI N LAVRE iz,
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X9 HEHATD [AE®]. A: ik
B : 4tk

Fig. 9 “Kokonoe-nioi” in Kyoto
Imperial Palace. A: flower. B: tree.

C

X7 REEAD[ZZEDR:]. A . R8 FEMAD [ZEDE] DiE

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

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

INSORER, [PPRASEORE ] DSAOfEkE, TG
O] HAHWNE [IBRSEOR ] 7262 a— U iishiz
EHEEIND, Biatisio [ERBCEOR] 1319444
IR Sz LRt e Tl D [IFIASEDR ] 706845
Sz EZ6N5, Fil (1938) DFtibAELL [HHA
DR & [WERIZEEDR ] MRIC 2 v — v Thiug,
INGIFFTRT [HREIEEDON ] ITHk 5 00— kisd,
— 5 PSRk 1 TERER 25§ © Miyoshi (1922)
O [FEMEEAE] LEZ NS0, EEN T BRIS
SN, [HRAIEEOR ] OFEEOI ke FET 5, [F
BAEEORE ] 1d Miyoshi (1922) O [/EkEdet] %5
7= < BRI ETRENERR  [WARIASE DR 23 AR |
THHURMER B Z oNBH, BURTIE [SORORA%kIE ]
3 THREASEOR] Dy a—r L5058 - & & ZRM:
NEWEEZ 5N,

FECOWTHRGM 2R BU3H B8, [Jeurre kit |
DT — /IS MHERIETT [SOEO] & LT

BB AR B L C etk
Fig. 8 The successor tree for

“Sakon-no-Sakura” in Kyoto Imperial
Palace. A: flower. B: calyx. C: tree.
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8. WE® (Yv¥2U I XA A Y ~H 2T Cerasus Sato-
zakura Group Jefferson & Wain) : Miyoshi (1922) (.
WA [JEY | % [Prunus mutabilis Miyoshi f.
kokonoye-odora Miyoshi] & U TR L7z, fEFEUL 5K
T—HXETHY, i SITHS LRIl T X
T APAETHERLL . [JEG ] 1S8R IR S
Mg otz, 72720, SRR ARRIEAT, fU=HFDA
THRMA LR, MY vy T TR AA VY s T
ERHEL T o T LS (X9), L7zhisT, 4y
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10 AXEHEAAO[EFAAF]. A E11
fbe B %, 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.
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[WEY ] 3ERAE LTRSRE LB L 5NS, Al
s EIRR XN TS 2 S0k, —RLEEZA YV
27 BN NI BURT B LMY~ s 7 Ti3E
L AT HF I IHHELTABEDONELHENS, 5
HECHUEBEDIBEA 4 o 22 T 2R LR, 20k
ML TAfR SRR S, SHITIIL QBB 6N
% (Bik 2015),

10. fIFTAFME (Y~ 7 XAA L9 5 “Hirk
F ¥ * Cerasus Sato-zakura Group Jefferson & Wain
‘Gosho-yamato’ T.Katsuki, nom. nov.) :Miyoshi (1916)
@ [ Prunus mutabilis Miyoshi f. insignis Miyoshi AFIE]
1 KIKIEORIN2 S ELi SNz DT—EHIKZ THEZ &
SRLL KEBFTO [RHEZ] (X110) 1305275\ EE
ETHhO., EENEEREEVEEZ6NhS, b
(2014) THBRERTWB &I, KEMFETO [RAIK]
(JVHBCE CRUEIE S MEx 6D &b, Bdiimids
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X112 HBEEO[MERERK]. AL B:
e
Fig. 12 “Katsura-Ogi-Sakura” in
Katsura Imperial Villa. A: flower. B:
tree.

C

REMAO[KEHk]. Ak

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

U Tl 3 2725 B b B o Tsds  KEHIRTO K
k%] O SSRA ATz Z A, Kato et al. (2012) T
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LR SNz, £ TT, KEMATD R ] 1SHrbn
AEms AN 240N 5, BRI O
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L7z D e,

14, K8 (Y~v¥ o3 XA+ o~v¥2s5 KEN Cer-
asus Sato-zakura Group Jefferson & Wain ‘Omiya’
T Katsuki, nom. nov.) : FH:5 (2014) ThRREN TS
KOS KEMATD [RER] (X11) & [aeebite s g
THRE SN TEYD ., NERE TEHEAME S EE DT
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Sato-zakura Group Jefferson & Wain) :Miyoshi (1916)
@ [ Prunus mutabilis Miyoshi f. gloriosa Miyoshi
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B> 7=Riud s <. BelGmiis UTopliE4icv~4
0TV I INRHEL I Vo T EEL6NS, 7272
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WEBRETHA,

18. FHEILURL (Y ~¥ 2 5 Cerasus jamasakura (Siebold

ex Koidz.) H.Ohba var. jamasakura) : [ FiEbEEE /152
DIFH, KOS [ZERILRE ] 1ZB89 5 Atubi3ERE
Shody, Aol hs LHI2, ZOEFEYr~y s

TEERANMAT-DEEZ NS, WIZK-oTHTOEE
72 SRR S TO5 28, BUEDEIREEIES 5810 |
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7235, BRE LT [FhLIRR | OBFFAHINENBNETH
A9,

19. BEEk (V¥ o7 XAHT~Hs T T
Cerasus Sato-zakura Group Jefferson & Wain ‘Gosho-
e S AP S L o0
7703, 2ARL QITIREM R 5 LR L5 A
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SBNTED, AFRE LT [HER] 2WENETHA
Do 272U, EFTEEELR (L7228 DTH S ATRENER

mikuruma-gaeshi’ Kawas.)
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23. HE# (7 A IY¥ 25 Cerasus leveilleana (Koehne)
H.Ohba) : Miyoshi (1916) @ [Prunus mutabilis Miyoshi
f. divergens Miyoshi Fifft] (ZHHEVINEH2 50k E
723 DT, fEDXEFREN TS (Z4F 1928), BIED/
SHT (W] MR TE RV 00, o [HE

BN BRIV E B Z 6hb, Lind>T, e
THERXNIAAAICONTIE, Hi7=ls [RERRE LIRS
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ZEME, WA IYr 5 THS (X12), s
ETIE, YVH I FITRESTHAINFY T B L L ik
N5, HEHEEIOIIKZE 2 < Rohs Zen
5. 29 L7zl ov~9r 7 & LTHEA 50 Tldd
VR R NG, IR IV FIEUAEHAAENZ &
5. Yv¥r 5L LT 3 LEIEAMTEAMR K S 12D
NTCOBA, JERIPTHAE UGHIEL35E. Y95
L3R AlifEAE S DfEREE 2 6B, [HERRE] 14
BT ORI A 52 TE RnEBbh,

1920 itk & . FY1004EHEBUFL Ty 2 58
101Fed o722 &%, DD THRGR Y, — Y2 51358
M7 BbITOBEH, GUEROIER &\ R A B Tl b
500, RAFaB L) a i k- CRIOA G ]
BETHEILARTROEHITH S, F7z [FEOR] DX
512, JCOERIZAEFEL T T 7 u— VBl k> TH1 X
WO TNBY 2 FEMERTEX 2T L. Y2 5 4B EIH
ELTREGATOANAEETH S, X612, Z4FPHEZKS
27 5 OERRIZ DN THIFOM B & G c& 22 &
E BT IORHEDOMTU L > TRFBA D D, 5T
WA ERAE Bk 120E0% 7 713, WL IS
A Y2 T 728 F 2 S, SR A G5 % Y]
BEMABIRMRREIhEZ L Eh5,

A CHIHDF

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. fHliTfHI#LIK L; Synonym: Prunus lannesi-
ana cv. Kyotogosyo-mikurumakaesi M.Asari in Cherries at
Northern country 137. 1995. 5U#RFIFTHIHR; Cerasus serru-

lata ‘Gosho-mikurumagaeshi’ Kawas. in Flowering cherries of



Bulletin of Japan Association of Botanical Gardens

Japan, New ed. 153. 2007. fHFTHIHR L.

Cerasus Sato-zakura Group Jefferson & Wain ‘Formosa’
Miyoshi, comb. nov. ‘/E¥EOFK
Basionym: Prunus mutabilis Miyoshi f. formosa Miyoshi in The
Botanical Magazine, Tokyo 36: 2. 1922. /E¥t#; non Prunus
mutabilis Miyoshi f. formosa Miyoshi in the Illustration of
Cherries in Koganei Fig 13. 1927. 2t 78 Synonym: Cerasus
Sato-zakura Group ‘Formosa-plena’ auct. non Miyoshi in
Cherries in National Institute of Genetics 39. 2011. I /L
DI

Cerasus Sato-zakura Group ‘Gosho-yamato’ T.Katsuki nom. nov.
il
Non Prunus mutabilis Miyoshi f. insignis Miyoshi in J. Coll.
Sci. Univ. Tokyo 34 (1) :73.1916. AFIE.

Cerasus Sato-zakura Group ‘Omiya’ T.Katsuki nom. nov. “KE

ARWZETIE. BT IRARERT. B A Rt r
T, SRR IO E SRRSO Z s kT
T3 LIS COEEAFTAEOK A4 5 A THE E Lz,
F7o, FABIZB L QI EER A O LIS Bz BT
AEPIRIORKE . TR S IIZ T OB RIZAOE AUl
DUTHEEE L2, BIRL-E X AL LT,

(it

3 RSk

Brickell, C.D., Alexander, C., David, J.C., Hetterscheid, W.LL.A.,
Leslie, A.C., Malecot, V., Jin, X., members of the Editorial
Committee & Cubey, J.J. (2009) International Code of
Nomenclature for Cultivated Plants. The International Society
for Horticultural Science, Vienna.

ARHIEX - B (8ifs) (1982) HADY 2 5 Ofd - Wifli~ =
27, HAfEDZ. HO.

Jefferson, R.M., Wain, K.K. (1984) The Nomenclature of
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zakura Group. United States Department of Aguriculture,
Agricultural Research Service, Washington, D.C.

Kato, S., Matsumoto, A., Yoshimura, K., Katsuki, T., Iwamoto, K.,
Tsuda, Y., Ishio, S., Nakamura, K., Moriwaki, K., Shiroishi, T.,
Gojobori, T. & Yoshimaru, H. (2012) Clone identification in
Japanese flowering cherry (Prunus subgenus Cerasus)
cultivars using nuclear SSR markers. Breeding Science 62:
248-255.

EAPRHE (2009) HADY 27 7 MGG, Witk H.

A MHE (2015) Bx. AREEE. HaL

e (1938) HEROR. HEPRIEHIES. HUEe.

IR - FILFE (1943) 2. STk 50HR.

JEE L () (1993) HADEE. h&EeAsth, dO

MecNeill, J., Barrie, F.R., Buck, W.R., Demoulin, W. R., Greuter,
W., Hawksworth, D.L., Herendeen, P.S., Knapp, S., Marhold,
K, Prado, J., Prud'homme Van Reine, W.F., Smith, G.F.,
Wiersema, J.H. & Turland, N.J. (2012) International Code of
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Nomenclature for algae, fungi, and plants (Melbourne Code),
Koeltz Scientific Books, Konigstein.

Miyoshi, M. (1916) Japonische Berkirschen, ihre Wildformen und
Kulturrassen. Journal of the College of Science, Imperial
University of Tokyo 34 Art. 1: 1-175.

Miyoshi, M. (1920) Untersuchungen iiber japanische Kirschen I.
Botanical Magazine, Tokyo 34: 159-177.

Miyoshi, M. (1922) Untersuchungen iiber japanische Kirschen II.
Botanical Magazine, Tokyo 36: 1-14.

=hfee (1928) ANVEIFHMEREL. 58 AR ath. WO

=hfrr (1938) ML EILE. WO

I E - ANITRHE - P #AT - AT (2014) KA SRR =
by ThCRREE e 2 M) FOROOBGRA.  HARREYI 17 258 49:
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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

BY 87 0T A T =N ZAORIUTE, R L ORISR GAFES & IR LM VB LK s E R
ATLESTIT 2 ® %, 20 " RIOMTOZEX. HICBET 2 FURHEIC OO TRS TR EAT - 72 B2 » HROFEFHII,
T M 3BT 145.8% . [RIIGT T40.6% . AF <G T6.5% . IRl T13.3% Td > 7o. Thdrfd 1130555
H1rC66.1%. [FIWETCi331.5%. BRESIFHIIT3.1%. R T4.1% TdH > 720 ES T ORFEFMT136 - Hik e i
ETH o720, WOMTFTRETERLAZZ 26, RESMHIRIVY, OR3P EEZE LA 5N 5,

F—T— R ORRSRA APRAIE, FERIR, SESRHE, 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 F =N V.
cruziana Orb. 3BT A1) B FEEED ZFEORAREYIT.
AIENCE L 15mITET DB RAHEETENINRS ZETESH
5T % (Thomas 1982), F7=ARJEIZIX 1960127 %
VAN IS=THE Y Zy FREPE I Tl il FEo
ZRICEDIE SR [ a7y FN 4T » b
Victoria ‘Longwood Hybrid' | 2% % (Perry & Peter
1996. Perry 2005), HATE., HUNEPIE. LS TR
Allds KOEE L AR TIA A A =N, /57
TTAXZINA, aY gy A7)y EafdEsh, £
S DEIOR B BRBLUZIG U788 7 EA IR ST g
CRiLpE 2004, At - $05 2004, %A 2004). il
LR T 2007 412 85 27 A A =/ SZADRRES J Tk

EHESL % GEA 2009). 200844 HIG4ERSAOMTHI 50
MERRL, OISR LT, NP EERIRIZER
BRIIRD [A A= N2FSTAED | LEEZOE
KT A b BUE T 2 MR AZRfEL 15 GEAR
2013).

INTTT AKX ZINAIBAFRTH DA, w1kl

DRSS T 11 A FMRIOAERE FIcfRoaTofikns
WMitd %728, 11 H MIRFIZALRALL . Kl 15°C TIRAF
LT3 HISRME W 4110, 6 IR TRk L T
%, ZO7®, ZEMIBIVTCOEIR, BT F AT
B 7-DIIIHEFU R T AR S RHF R LT ZEDBWAET
HBTENS, LZAPITZT A X ZNZADFER T ONT
ALz,

* 7939-2713 (LIRS (L vl T L Ag 42
Kamikutsuwada 42, Fuchu-machi, Toyama 939-2713
kane@bgtym.org



Bulletin of Japan Association of Botanical Gardens

MENOTTE

INTTT A FZINADREPRG LRI, FOBEIR
OIFER I EN, (TR & OBIBICZE 58 G A TRIZTT
KBWEOR T UTFREIRS) &, (Y7
HLU TR A GE IO EORT (LT SAIEITS)
ARRAEL Qo7 (K1) SIS, Eliieh Juiipl
TREEL 5 30k Zeha b, 2014411 H8 HIC
UL DRG TR 5 RE VRIS OEEY, 2
NE M SERILZRE T4 e, SRECL22RE 143, A A
&7z LA S BB LT 15°C CRAE L7t (RREIAY
B U BORIZTRARRE 705 B, % 5mm Lo 1%

No.50(2015)

EPR UL K 30°C TGO LI, BRSSO
it EMEFR DR SMT, A FEBIME Lz, BRI -fE
Ti%, FAIA 10130, ST 961K Th -7z, HFXSME
LTI360 X 30 X 30em DAKFENIZHE -2 Ah 7L — 3
VEITO (X2B). B&SME LTUIEML 7274k % 500m ¢
Ny MR MU U2 ANTEEAL  (X12A4). BT
L 1I8WLED #EAT FiciEx . ENEAR, HiTe L
TIE A oy 24 R IS 2, FEEF L& b ik
Imm iR TE 2 DEHFLALL (X13). 20154-2H 18
H7%25 4 23 H & CHERMH R 1 L I 17450 72,

K1 IWNZTT7AFZNZAOBFOE, A PRI & ORIBUC 2S5 % G AR T S SRR & flE A% Likt. B

AL L TN C o AR 2 Bk L 7Bl T-

K2 HFRBEROFMEHHEE. A WS%EM. B: FR5M.
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3 HIFEF. KANIRIELL S ME LK,

R

20154F-4 H 23 HOIR 1T F B 13 S S I P Tl
LRUFEIELS (45.8%) . FEHFFEERFAIA 44 H %D 2015
4 H 3 HETRYDHER S, [AETT40.6% Th -7z,
FRREFIE, RS T3 6.5%. [FREFTC13.3% D
FHERRN Tz, SEURE IR SRR AT Tl & Fe 208
i< (66.1%) . FEHIFIURRHAA T H %0 20154-2 H 25 H
ISHRH L, o RFES M 113201546 H 18 HETic4:
TEML 7z, ST T ORKETCIE 31.5% . BRSSIIT

455077 (2015)

T3.1%. [HIEFIT4.1% CTho7z (X14), FHURETI3REHL
THMTOBGHMELS . STRE ORI 729U
BrL 72201546 A 18 HIZHW\WTd . FAUET ORI T
22 AL IS 5T,

ER

24 VY ROWTAF A =A@ LRI 720 | k%
T (Borsch et al. 2007, Lshne et al. 2007). 1~ F»6
iE., HARIZZMi4% (Mabberley 2008) HAUSORHE 24
ZINZ Euryale ferox Salisb.2’® %, F=/SZAD52 T
IZIFZRIOM FANRAEL . FEE S M3 8 2 & D358
PRET, ORI & DRI A LTETTh
B2 LRSS NTNDS (A 1986), Slab 377744+ =
INZ 2 BifE R E N7z AU T3 F AU 13 A e 3 A
ETHC H D . SEE IR G TG Th B midht
Ffch -7z, HE (1983). @itk (1984).Perry (2005)
(PP YA B AV YOp et b R E e i Ll VAT
0. MR E DI TH D 2 Eh 5, FARITIISE
HHETCHD . RIHHW S THEO SHIFE 713 F R 1
KOARMGIEFTHDEEZ OGN, A=A LR —FL
Qe

F = SZAOFE KU K DRI THE S B Z &
MBS (Okada 1930, Kumaki & Minami 1973),
Y (1983) 134 =/ N ADRFEHORE TR E L

X4 FRIESEIDEFICHT 24RH4TORTE (RFHREIM64BR).
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B ERRFT I DL RE TN TL I b RIHITT
Tk 2 GBS ORE F-NRAE L QA Z e AWt L, fliTro
BRI R S IRIRAN SRS T L & L
7zo HEoTHEA (1986) 23 L7=2Kimin A M s %
Z5CHTE IR, RiASFHTCh 5 RN A e i
RS EE L 5ND, FRIOFFEERORERY 53
T T A FZ/SAD FHFE I3RS 92.9 %
[RIFETC 84.3% . HkXSATFHIT54.2%. [FIRGAFC59.4
% DAFEFIHREENTIHD ., ThBI3ZMHED 5V
WZEDLIKIEIKEIZH 5 B2 6hb, — ) SEfTOR
R IZORETERL 722 &5 STIFE R A
BHIOM T ChHEHBLEND, /37T TAF =AD"
OFfiFI3, A= AR S FRRIRBIZH 0 . Jb
R RALFEHTTIIRATITH T, Thoid i
RAEL TR D, Tl PR PR S R & (R IRAN
BIrd580LELo6N5,

ING T A F SO F AT & [ R & IR 22
KEGUME 24 = 2k, FroKimifoh #%iE T
AR5 HERES 2 Z &g Shtnd (I89F 1984)
W THRIFZ K> TUIF R HI3ET E THA S D Z e
HEECH %, FARET-OZ IIMKIRIRETH 5720, HiIh
7 CARGED R SR S . WITIROG A s EFE RO
ERITNEY) 56 TR R L. EUIZRETh
IR TR S, R - G U= s EME B 5 2
LINTED, 18T 0T A FZNAILEET, ERINOEK
WBEUEECIERE T END  (Perry 2005), Vit /KEIC
TN U 2 PR 70 SARE X, [BIRDKSE
12X D AN vy T 2 BRI AR OHER: & AT
REONERE > TONB LB L BND, /3577 T A+ =/ %
2R SN IO FOIZRER R & R R 5 F AL
i AR, S AR OISR T B AR R
LTWBeEZONS,

RV 35T 2R Tk, IRIRIRRBIZ A 2 110> S HUfd
FAIFRIHT ORI TIN50 T, SEHET2HI
IR E L ROW B HICHEFIAGE ZLARETHD . &
AN ST T T A X =/ NADR & A R RS S
ZENTES, L L SEREHIRIREATELNDT,
SHFH TR CE G A, FAE 238 Ll 2157
e 50, FRREFO% IMKIRIRETH 572, FE
YL BIUHRIRAF TS 20BN D 5, FRE T ORIRIT
WEHRIAA S HORETH 5
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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 0 IY~ MU F Angelica acutiloba subsp. iwatensis (VLT RE, HAZKMTZ O P AZEHEMICHEH ATy
Tzo —H. BUESHHBENTRET S S b7+ A acutiloba 133 Y~ by F 28R - BIKL 28 D& Sh b2, FEINEAR
HTHb, AFRTIE, I Y b FBIOHEMNREN Y FI2OWT, ZhZNET2 6 RISEMATRE L. IREYIZ LT
B DR 4T 5 72, ARSI & 2 TiBARO T, SR OKREF L 72658, I v~ b FICHRT 3R
by FICHRT BB [ Y] ICHLBVWEETHD, EHEHE L TRETHI I L EMHENIT L,

FoU— R ASE boF 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 - A0
ORI 5 S HTH % . HL60-70em T,
TEFD T ERRNTIRE, &FRICHEXD D5, FEI 20 3T
REECHZ iR TH 5, F72. FRZIRINS L EA
Xxfa Lahd (erts 1978, /NS 1987), L HF
fRUSiE, 2o TFEAEREA L LT T 220 ) iliihd
% (N 1969). My, e LAabR S 2 B3R I3
IZHIKS 2 DL BIGFECHIR S 2 EOAFEL THD . il
HIIHFW Y e EEFRE, I~ P UFICHRL Qe
Hiohs (N - #)% 1969, v+ 1957), t%&HIIH
ELRRDBEPINTNB VI FTHEHEHELENS, B
i, IV~ P ORICHKRS 2 RH3G0HE Loz s, fb
FTHD bFEIVY I oF G LZEDTHD L0
HEindHsb (k¥ 1958),

BOHAESE [0 (b)) |3 SSuE HASER S (JP

16) . ®VUFED [ bYF Angelica acutiloba Kitagawa
F 723Ky A b+ Angelica acutiloba Kitagawa var.
sugiyamae Hikino O (H ARG TSt EMmELZ RS
2011) | ICHBRET R &l S Tns, SEREMISRE S
T% by FIiE, ROEICOR 28O R, FERR
DbD. FRIIYRANARCTH BB EDREDH 25, Wih
LA IR SNV TH S, — . IvboFid
TEOFIRRIEMOELIING b o F L fid THAPIL T . £
HOHFIPIF LD BN ENZN, Thbb, Iv~
PRI TFORFETH LIRS EAOND, F/2, K
BRIV A T 22 &, & AWSITAEFREO SN
BAENTAS L0 BUITIE. IV~ MYy FOAIGHE
LTOEBEMIBUE b0, 22T, IV~ by
Fo b FONERMEERETT 2 L L3I, RIS TORE; %
T, OB ZFHEL 7=,
RS [ Y] 3SR A h s TIe A TR

T920-1192 ARG AR nT
Kakuma-machi, Kanazawa-shi, Ishikawa 920-1192
sasaki@p.kanazawa-u.ac.jp
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D, Tabb. THFRICHEME - HHEmo. BRIEM
U, PRS2, IXFERL. EISRNZRE (I3 A%) . T
T. (BeA) REOHAMEADMN T T AR R INS,
ZO&IZ, HIRMIKRNTAIRRETHH S5 Z &3,
AWZETIE. 9. IY~ oA b L BRI
THHILHFANDI-DIZ, iR atpF-atpA A~X—H—1H
IR FE B B & fF M35 Z & & L7z (Hosokawa et al.
2006) . KNT, BUEHSEBRCHH SN TS My S &
B AR - FHlT 572012, IV boFe by FEM
SIRIGFCRET L. AR By, SVERHRE. JP 16
ITREINTOBHRLL ) — VIR AEGR35% L ETHS

F1 EBRICFERLEYTIL
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ZLOMEER. PUFOFEEKSTTH B ligustilide DIEH,
WEOEREITH 2 & Lz,

MEIROTE

1. M (1)

« 3 Y~ b7 F Angelica acutiloba (Siebold et Zucc.)
Kitag. subsp. iwatensis (Kitag.) Kitag. 5 )14
PR LA ARk & D 1A PR () 1 EREG AT EAS) L
TIREARIEDRE P - AR AR TR E G
FICHE A 57 (K1), Y= boFIzowad, I
Yizighs ., Bike L7z,

Table 1 Samples used in this study.
HiLm
HTIE FHEH) BREIE hnEAnT RIEEL
R urdNyES A. acutiloba subsp. iwatensis &L gl 3
NYES A. acutiloba &L gl 3
Fo%2 A. acutiloba HY (3»A) gl 7
FJ%3 A. acutiloba HY (3»A) Y (70%. 50%) 5
M5
HTINE RHEH
REM%Hm A. acutiloba
PN A. acutiloba
A B
D E

1 Iv~< b7 XOBRERSLEE. A VEHOFN O B @MaToN. C: @Ot D: Itk E: 43k,

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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- b % Angelica acutiloba (Siebold et Zucc.) Kitag. ;
FIR RO I - REERR RS R
B CREE AT, IR, ARG (3E00)) B&U
MERIT. (GdA) 2i7-72, IY~v boFEFEMHT
B AT 5720, KRINTOW (Fo+1) EEL.
BRI ETIT 728D (boF2), BREZE. MR
TL280D (bYF3) 2Th Tk L7,

- HiGE s P FRICHRT S G 2Bk, Rt
FOKBR i L7z,

2. EBHE

DNAJENT : ¥~ by FOFEERE KOy 0%, SE
HIZEDEDNA ZfliH L, PCRIEIZE D HEfk R atp -
atpA AN—H —FHIROMIRAIT 572, K L7 PCRE
WEFNTHA 2Ly — 2 T ZRISETO, BRI
FPERIZ & 0 IR O A 1T > 72,

LR ) —LIFRAERE  IP 161X6t-72, bbb, 31
< by FB XU b YR ZNEIUCH RS B IR ROR) A 2.3¢
EREEICRDED, HFTR /=L T70mL & EBIZT 520
AR, A IRDIRE AL S SHEBIR I L2tk X612
17HEGE L, AiliL7z, 77 AT RUKEME. AUk
A100mLIZ& 2 £ THIL /=TI, AR50mL %
AR LTl FCARHZE L7z, 105°C T4
ERZHEL . ZO%T Y r—4— (YU A5 L) T304
fmth, FERE Lz, BREPIOERIZ2 2] UZEO0H
FTH ) —NIF A EAGH Uz, ZORE, WIERES
ZEL=,

FEIRRCR © B RIROII A 2g ZREEIZIIAND . ZOIEH,
105C TR EZMEL . Fovr—2— (U HFIL) T30
Santh. FERLZ,

ligustilide DEE : IY~VbIF, b IYFRBRAEDRIA0.2¢g
AREEICRD, 100% £ % /7 —)L 10mL A h14 T304
B AT 572, i BOWE% 15000rpm T 1047
MhE oL, EiEE045umdDAY TSV T 4 B —IEL
TRBHEWRE L7zo aRHEWRIZ DWW T HPLCHAIZ KD
ligustilide DPEFTT, MR ERAZ K0 ERET
2770

Mkt KO%MF : K7 (1L.-2130. HITACHI). UV
B My B (1L-2400, HITACHI)., # J 4 : YMC-Pack
ODS-AQ ¢4.6 X 250mm. 7 7 Al : 40C. FEEHH :
A5 )= /1% B (7:3). ik : 1.0mL/min, UV
Bt : 320nm,

455077 (2015)

FEOER : byE, IV P S ERIKOBAR0.1g1k
10mL 24, HEWT205 BA L7z, 3000rpm T
15O U, R RBRE L L7z, SURREWR R L.
F-kit (JK. A ¥ & —Fv ahgl) #HOCTHERIEE
TV, 340nm DL ST =2, TLo b =Bk
Vzru—2gmefili Lz,

EROLUER
IV bR B LU Y FITOWTHE RSO 21T -

7HRER, atpF-atpA A~X—H—GHIRD 47-50bp A B 5722
L7 (X2), 205521 FEH»5 31 FHIMT Gl L7z
thymine fHI&A 520, ZOFIL8-11 LERAH 72, Iv
< b+l poly-thymine FHIROEAS 8 £72139. il
10 F7213 11 OZ N 2 FEHD M REN TOL B2 80 7=,
$bHH. ZDpoly-thymine FHIKD thymine DEUIZEHE L
9L, IYvv hyFE bYFRISEYD 57 thymine DD
ZEIREENTII WL T&E S, IV~ oty
FTOWTE, ITS FHER trnK FEIRIZ 35\ T & WA 28R
RSN TN (Matsubara et al. 2012) ZE&aSbt
B&, WRREAMOER CHh D EE L 6NB,

LA ) —LIFZERIEIIP 16 THE X TOBHEARD
BRAMRT 270, 3-THRiAEZhZRAL, L
TAREROZ, ZORER, I¥< P FOFTL ) —LT
F2EEIZ43%. FUF1IE29% THY, IV hUFT
RN TOERETIP 16 DRUERTH 5 35% Zii/zL T 5

(X13), EEHHRE UTHHSND A [ Y] 1 ZE R
SRR TERETEHED . Zh6IEFX3HD o+ 2 b+
JUTHBT 5, PyF2, FUF3E b LINRGTL S
LI F2EENPREEML., ZOBRFETIP 16 &7z L
T3, ZOMRIZ, mrs/ - LIF2EGRELOPEEE
BNEREE (FEAT) ISk mTsEno#E

(il S 2000) E{A|L TS, Thbb, RIZIV~
b A ESREZE, IR T 58, S6ICHTL ) —LT
FAEGRAENT B Z N TSNS,

ligustilide FRIZOWTE, HLY / —LTF 2GR LA
B2, 3-TRIRZIRS L LSRR E 72, 2R
R, Iv~v U FE2.0mg/g. FUF2131.6mg/gTHO,
YV EYFOEEOSIEOERE LS (K4), boF
1ORERIIHTOBOA, P C %2 K0 S {Eu i
LB oTNE, LT, IYv IR
7F KD ¢ ligustilide < FFN LT LEH SN LI,

BERIZONT, IYv boFEoNLaT—-20.82%. 7L
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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 * BT 5 1dHosokawa b (2006) e U, atpF-atpA AR—H—HFUSO 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.

2 b =20.69%. AZ7T—2Z10%T. #190% A kD 2 nyEEh5,

20— ThHo77, FIF2IZNT—-212%, LT h— D Lo#ERED, Iv~ byRICEkd54E33IP 160
21.0%, Z27u—216%THD., IV~ UFOERIIM FHEA G2 L. 51T ligustilide BRICSDWTEEN T
TET-7 M yRED BIRERE A7 (X5), HiEEID LZEHEHSNILI,

HLA ) —LIXF 2 GEEEOMBNH 2 (i s 1997) T ) —VIFZERIE, FHIA IR oA 04 38
7280, TLA ) —VIFZATRONAdm & FRRKC, BHRE 1ZOWT, —ERPL hOTF 2EEmIMREE SN D Z LIS
JE MR LAATS 2 & CREG RIS 5. T4abb, DRFHDENKADER BIRAET 2 LB A S, WVEHl
IV YRS LATS ZEICK DG EIIENT 22 & FHEL UCTHBETHS (IS 2011), 7. ligustilide
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£
g
15
2
% 1.0
R
-
) .
0.0
SaEd RS ko2 £ KER
(RMT) (BREZEDH) Lie=tn 5

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 RICEENDS FEERSD1DTH Y EREA
LEMMEENTS (Yong-Xao.C et al. 2006), ZDZ
ENB, ligustilide HHROEONIVY FUFE P yF LN
TR VEMERz R S D, 510, AFKIkE &
P EOERTHD . HImIHIROEIR TRl 15,
P& R TIEH KD, ligustilide 13EWRD 1 DDOIFREE &%
Ab6N, ZORTYE IV~ MY FICHRT 24T L S
SHNWZEEMSMNILZ,

YV MR EEL S SIS CH AT AR TH D |
AN TEEEREZ RO LTS, BEEAMR O
KRR - a9 120m) TIv~ o4
BRrd 2 Z LIdWNECH 2 Z LIE PRL OO, 22T, M
TR R Em O R (R Tl BR 8 HORE &

450m) 1ZHAT B SFRIL 7z, ZOMT% F 7 F0
T L AARCE ST L6, I RFR S0 2 E54 5
ZEITRIIL 7z, UL, ERRIEESELS . $EE
FWFEL 729 Z  IFERR Dz EE FHE 100g FEE CTH 72 (b
7 FOUFERKIZ 150-400g) . Flal, HAZEH & Y720 Om'E
(DT FHDROESCE 6 T LA L7zAs, #ibs -

AP I E PRI ORMA D D, Hix BHFE0Mk L %
ns,

ks, AWTUSEAPESRE - foin s SRt
¥ FEHEINRREZ T -2 M REN 2§ 5 5K FOR
FEOPARHFE FHETE 5 26080C) | (FH26-28 1F-%)
DEREZE 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

BT, SYUNTITEORBEERGHE G- OB A TAE (E7 YY) ] L LTS TWS, Kiliid
WARICHRT 2 O2FML T 0. EHERERHER. SMEOEOIKE W, R TIE. REOFRIC & 2 5EFH O
WHEVEZ RS HINT, 77 BB KU I YT 7 EOREMRIKE O TERR GO/ E1T - 720 KW ER A& &
N5 b)) FAXYYR= VL, Zho #BINAKRSHLTHONS 2 fE@HO Y T (oleanolic acid. hederagenin)
DEEEMETSZETHMELZ, ZOME. oleanolic acid IEMFEIZIE VW TAEEDENKRE VW EGENL VA,
hederagenin {3 PR 2 i 2 526 78 50 72,

F—TJ—R:IT7FrE, PUTARYYRZ Y BE IYNTIE, 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 (&7 7 ERIOEMDEATHD
HAZHOILEIZAAEL TS, 77 eI IV NTrED
NEZEATIELI-RDEARE (E7 YY) LRREhB B4
L2 o FIRVER 2 HISHESRITRG S Tnd,

ARBOEGHR TGN TRV Y RV BETH B EH
S E 5> TED (BHS 1974, Mimaki et al. 2003) .
RO - FIRIEAIIZNSIZE 58D TH S L&
Td (8 1973), LA LIEEROBISEUEHTH S5
FARSUEHASERTT (JP 16) (23T, AHOHIHEIZB
LT A= o@Etalit GUEaR) s Tns0h
ThdT b, —MUTRPERTOERIZK 2 EERIAT
I, F72, JP 1613AREDPERE UTHE1-3em
LRt b2 DD, ThLL EOEOAM S R S
BZLNHY, K EMWEEDOBIRIIMEHTRELTH S,

BUE, R CHH M T2 AEIIITEGRERTH
2 Z &0 5 JFRIDE H RS EIC KB RBEOERN TR
n3,
AWF7ETiE. RO EZEOKR S THIT 2 Z o]
EVER NS 72T E L AR OBIRIZ DN TG L 72,
ATl akeboside Sy akeboside S... akeboside Sy %,
77N AYD ) TR DHGETHEHOAD LS ) T
IR HR=VJREDP LT EFOEFN TS (
5 1974, 5 2004) 728, bUTFIAXRVHR=V A
MARBHRLTRONE T/ ) v OEREIETSZEICL
770 WIENRIZT re e I uNTr EOlifE Tl X hTh
D (M5 1974, £5 2004). »D725) 2 VORI %
5 &#E 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, ANIIEIIEHIZAET 277 E6
itk (AQL-AQ6). IYNTr Y6tk (ATI-AT6) %
PRIEL. Bifk& L7z,

AEZERF i & Ui, KRB 8 2
NNk (HARE) ZHh 7z,

77V ALESORSE :

I L= OB R F2ATEHHIL, ROTEED
ARSI 5B ETIOC THIEL 7=, THEREL,
W FHZT 250mg FEALL 72, B mOAEIZ OV TR, &
W (4R 500g) 2505 ET50g A, BHREL
500mg #FEHL L7z, DIBOEEMEE Lin 6 (2004) OIS
WU, Thbb, ERRISHL MeOH 20mL T 20431

At L. 3000rpm T 53 lE 0 LT iEEfGz, Z
OFEE 2[R L, 1367 BiE AR & 872, b
W2 Hy0 20mL #HNA 72%%. AKEIHA n-BuOH 20mL T 3[H|
it U, FOSRERZRE X672 (FE=Vlisy) . 2O
MeOH 20mL., &5/ 2mL %1%, 80°C C4ARFHIERI L 72,
Mtk HO 10mL ZM1Z. CHCl; 15mLC3[liiL, 7
A= VT

FIUACDFEE :

72 3 V5 MeOH 5mLZIIA . HPLCORRIE L7z,
PEHE SN ZIE, ChromaDex £ oleanolic acid, hederagenin
A7z, HPLCOZHILin 5 (2004) 1SHEC/z, 417
AIEYMC-Pack ODS-AQ (4.6mmlI.D. X 250mm. #AZ

No.50(2015)

o4 xsy 1) BV, FHREZ0.8mL/min, MHEHE
MRS E A O THIED R 210nm & U7z, 8IS
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,
BLUOLIEOEAET 80°C TIEMIAK & FEfEL Thb Z L
7 SIS CORMEABI L2720 Th %, £72. RIKED
B R S RPN 250mg 2 FH L 724V ESERPRHZ 500mg
B Lz, T ZAuaRIEOMIAR AN THhE T &,
B LR BRI mg 4720 TH L TNBZ e 64k
RT3, MR S Tns Zens
BROKE XEFHAN 2 Z EATE R0, ZHUEX (X2,
4.6) 122 ZHE LTEREZRNTOAL TS, X1 IHEHES,
TrY. IYNTIrE fahighh, KiRisao HPLC
2av b5 LERT,

oleanolic acid & & :

T E6fliffk (AQL1-AQ6) 12DV Toleanolic acid & &
ZE L7z, 1RS> 5180058 5 ARVE 2 4 R AR BRI L
2o TZ&bHHAQL : 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, LA TOEL
EGrEOBMRERSE AQL. AQ3 TIHENKE WA TEHEN
A< AQ4. AQ5. AQ6 TIXEFEMKREL s L GE R
L7z (X2). AQ2I34RIRD S b IMikE TIIERAHIN

2

4000004 A B
E scome] 1
% 200000- 2
ﬂ A 1
o
=100000 + +
o} 100 200 300
Tirre [rnird
1100708 1100621
D
800000- 800000
£ E
B 400000, 400000
1
1 2
-100000 + + =100000
0o 100 200 250 00 100
Time [mir]

200 20

Tirre: [rird

1 HPLC 7O bMJ 5L, A:EdER, B: 77 (AQE), C: IVNTH Y (AT2), D: 8. E: KB, 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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F2 7H5EXREE., BNDKZE & & oleanolic acid &M
B MRIIEOKRE SHERWTH S 720, GREZLEN
FEMr L MR 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. AQ3DENKZEWVIZE DS T E RPN 572
BAKIZOWTOT NG PIRIR CK i & 58072, AQL I
MSHEREOREFEIC L B UTGAAA (X3A). AQ2 TIdHFZ
IZEAEEL (XI3B) . AQ3 I HIOERN R x Nz (X
3C). ING IMKLISNTERTH L, EARRIO BB
THIFEDHERE L Bl oleanolic acid & EAMENIY A%
D7z,

IYNTrE6fElk (AT1-AT6) (=DOWTlABkC 1k
25 OB AR EFRELL oleanolic acid & &4 HI7E L7z,
AT1:11.4mm. 13.5mm. 17.5mm. 21.5mm. AT2:
13.1mm, 15.0mm, AT3 :7.6mm. 10.Imm, AT4:
15.7mm, 18.2mm, AT5:10.5mm, 12.9mm, AT6:5.6mm,
9.9mm D 14 A TH S, I V77 ETIHERA. AR
DWISFIZBNTRRORR & & B IZE I 2 dr 2580
7z (K4). AT2015.0mm OBEDAE ERTH -T2, 5t
HEREICE H9 % & AT213Mth & Jl U Tt < BT

55505 (2015)
0.75 [ a |
< 07%’\/‘&
2 0.3 A AT
£ 03 l Ak A AT2
8 0.25 A AT3
R e e e A AT4
s v ATS
© 0.15 —'- A AT6
> 0.1 e
2 o LA — RETEE
o : AA ‘P- == KIRTI5 M
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ZEOXRES (mm)

K4 IVYNTHTEKREE. BOKZE X & oleanolic
acid & DREHME. HHMEEORE SHRYTH LD, Th
NI E TR T,

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: ATI,
AT2, AT3, AT4, AT5, AT6.

H-o7z (K5),

T Yl 3YNTr E O TR L A RICHBY AR 7,
T E O A 8mm-20mm IZ#5W VT oleanolic acid & i
0.30%-0.70% TdH-7=DITxF L (AQ5D IMADATTI%)
IYNT I EOMAKIZE6mm-22mm (23543 TC 0.01 % -0.30
% CTh-o7 (AT2D 1RIEDA0.8%) . FIEITETICPE

3 #BOXRMEEIH A A AQL. B: AQ2, C: AQ3.
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 6flitd (14#14) Thederagenin & &aHlE L=,
RN TIIEDIERT 5 & EREANA T 2 fHm 78072 (X
6) . AT % & A RO ZEA A X < Bt fER
ERBDIENEDD, EEildoleanolic acid KD EFHS 1A
EIRKTE0.4% Toho72 (X2, 6). AJIEIIE IR
T2IUNTTEOAREE (AT1-AT6) TIEEHA10.06%
LITTHD., IFEAEEREINTANEWZ ENHLrE K5
7= (X16).

ER

TrE, IUNT T CORE I IIRERN A0
BALBMINEENTIS T, oleanolic acid X hederagenin
HETI)AVETEEME D) TARYBRZ VS ET
DERINTND, ZDIZ EAAREDRK 175 VB Rl % 4]
BECU . [ARHCAEDIEZE - FIRAEFICBE 59 25373
EENTOBRCIHIZ S A>T, ZZT45NEL GhSh
% MY TANYRZ Y A FRINAK S E L. oleanolic acid &
hederagenin ZHI7E L7z, ZOfER, FEH (EMS 1974)
IZ8HBEBDTIrEl I U7 ¥ Cidoleanolic acid.
hederagenin DE WK E K Be>TWB 728, ZNTNI
FTERTHUEDH B,

T ETIIFEDRI K Toleanolic acid & =AM I S 1HA

No.50(2015)

8% hederagenin & & CIZAAfEZ(ERNIFERD e~ 72 (X
2. 6). MEIENOIIEIZIBW T ED AT S & hederagenin
EEDOWAD LD E oleanolic acid F DA Z 20,
TN AYOEER, $aDS P TR HRZ Y OR
HLIIT2LE 26N, FRESHBEOXRRGZLD M) T
AR BRZV DT RN DD, 7z, RIHFRLIE
BT o CORBEZONM GE R DD &AMl (ks
e B8R 12T o) a v ErE e Uzis R,
SHINZ b ) TRV EENRZNZEEHSNIZL TS,
Wang 5 (2013) DOFEERTEAREZDIMUTY K= 1%
WIESREZL ST, DLEDZ &S, T eI L Tdst
= RAEA DL RSO TR G ROARBEZET
E P TANRVARZ Y OBERZNEHEETES,

IYNT I ETEEOE K Toleanolic acid EidHghIL
7273, — i CThederagenin I LA EEEFN TGN 72 (K
4, 6), oleanolic acid &HEDIENIAE LA 72 AT6 DI
HRECEH T2 &, BIRIZALSTFETH -7 (M5). FI<
SEAKIRZIE, YT r EORBZE TUL USRS
Y CTH S (Tatsukawa et al. 2008), I/ 7 CORIFL
RWFRIORIEIZ L B b ) FIARY S ROZEEHRND ZEh
SHROFEE L TRTEN S,

TreEIVUNT I CBARBEZORLOIZEIZXD  ifd
ERGIGRNTHZENTE S, — 4, BARIZIET e, 2
YNT NI ORI M TH 5TV T I E
A. X pentaphylla Makino & HALT\%, 4lal, HiHh
THALNNEIME R CET I 77 CEMERL TR0
FHFAPEHZIZEEH Lo, Al IROsREc T3 7
T EMNRE L TS558 K O BHER R B EE & 4,
FERADBIETH D,

KHFFETEIT e, IUNT rEORBEEDRE T ) 3
VEROBREHS MUz, BUE. AMIERIZEIRZ<
EFHTTRE A TH S5, P TARVIR=Z Y EENRSD
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Molecular phylogenetic relationship of the
genus Terminalia (Combretaceae) distributed in Thailand
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Aekkhaluck Intharuksa', Hirokazu ANDO?, Yohei SASAKI"*, Ratchuporn SUKSATHAN?,
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!Graduate School of Medical Sciences, Kanazawa University,
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B KW Cld Terminalia BRI O RARBAR A S 2212925 Z & A HIZ 2 4 THRE L 2B OFAREZfIH L T
T RIE IR 21T > 720 BEITS FHIKO DNA ELH & AT L 72655, 2BRICH U 722 900 IS 2 2 URe i e lid g % L
W72 L7z, AW & DDBJ/EBL/GenBankD 8% 7 — 4 %X T & 4 O Terminalial @ HaH) % & 8 7= Rl @ a1 D 53 1
A &GS 5 Z ISR 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, R X7, BT 70 h, BT A0 LIRS
AL TOBSEEEEMEDOEART, — I, HOERITEHR
B, MEIXZBHPERHEL 2D D, RIUIED B 5%
B F/2132, 3. 50ENPHZE FTHS (Nanakorn
1985), LR RFEOE HA/RNT, Terminalia J&
D5 - REIZZ NS REORHUSEDN TS, TN
FPRENZENFEE L THRIN TS, ThETDNA
DIFFEFINFED RN G A SN TH D . Maurin &
(2010) & Terminalia % &30 o v L BHiat 21 7
PO ITS 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
TUIHAHKHET, arjuna (Roxb. ex DC.) Wight & Arn., T,
mantaly H. Perrier &80T 18 HIFAHAEL TS, K
WIETIEZ D5 5 9 I OO TEEBIHRZH S 22§ 5
HECITS#ked DNA BFNZEED < F 1 Rbfi s i &
1757z [RIRACZ A TERHE LTRSS 55 (T
chebula var. chebula, T. chebula var. nana, T. citrina, T.
bellirica, T. catappa) OV EAROMEHE HigE L7z,
¥, ITS (internal transcribed spacer) FHIK&E 3%
RS B2 BHRZ VS LTRISGNTEH D, ITSL,
ITS2D2HHKDZ L TH Y . [ 5.8S A MFAET S,

T920-1192 AR FA i nT
Kakuma-machi, Kanazawa-shi, Ishikawa 920-1192
sasaki@p.kanazawa-u.ac.jp
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X1  TerminaliaBHEIDERZE. A. T bellirica GBEDO¥E) o B. T. mucronata 22 DN D Bix4) C. T. elliptica
QOORND BiHF) o D. T citrina (5 DO LR, ¥+ 5 LB % %), E. T. chebula var. chebula¥ 1 # (520
i MR, Wl 5B 7% 5). F. T chebula var. chebulaf ¥ N (5D DD H HAER, WolEd 5 L EBHBIZH 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.
T. chebula var. chebula from India (5 ribbed drupe, turning brownish yellow when dry)

MEIRUTEE

AABE 2 20134F-205 2014 4FIZHNT T, A AITTHREEL 729
P RERED Terminalia JBNEY) (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) & 1755HEfD Combretum
JEMEMIC. indicum (L.) DeFilipps DA T 5%
T 572 (£1). K YWDOME &3 Queen Sirikit Botanic
Garden @ Dr. Monthon Norsaengsrilld&k->Tirbiz,
WEIFEALT Queen Sirikit Botanic Garden Herbarium &
UEIRRZ AR IR ORISR 0y TSR AP R IR A
INTN%,

7% DNAEHR

BMifkH 5 DNeasy Plant Mini Kit (Qiagen) % F\T
2 DNA Zfi L7z, PCRIEIZKD ITS HEIKOHEIEA1T -
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)),
FESUENATITS SOEIE & a8 L7282, KL 7= PCR

PE 13 BigDye Terminator Cycle Sequencing Kit

(Applied Biosystems) #fWTy =2y VI NbE
fT-72 (96°C 5 10%, 50°C ;5 5%, 60°C 5 457% 2594
7).,

DNA AT (ABI PRISM 310 Genetic Analyzer ;
Applied Biosystems XU DNASIS version 3.0 software
; Hitachi) D%, R # f# #1 (Molecular Evolutionary
Genetic Analysis (MEGA) version 5.2.2 Software ;
Neighbor-Joining #£) %1757z, &k, REEEIZEDS
T3S S NIl z H U Chfiad L 72,

SRS IIAIZE CHH S 2 U7z 9 53 FEREOD Terminalia
JEAEIO DNABIFIZINA . DDBJ/EBL/GenBank 75 26
Sy HARED Terminalia JEREYIOBRAIE #A HUS U Sbgek 4 4
FL72, Outgroup !l C. indicum %=,

=R

Terminalia JEHEH) 9 53 KT 58 EA MU Combre tum J&EkH
1 53 2184 TT S Rl A it L 745 R A & 2 1R g,
ITSHIEOA 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 NSU;E?Sregf Voucher no. Location of collection DD‘Z‘é/CIZEIS‘iggi?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 8:28818221 -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,
BATHANFEA XN TS 5 H (T, chebula var. chebula,
T. chebula var. nana, T. citrina, T. bellirica, T. catappa)
SOOI RN B e s 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 81 EDIGE I E Ha & 9¥EIED A/ RIADEFT90 fEi v D
ECHRED S, ENT L7z 9 /0 AT 1521k
R 6Nz,

DDBJ/EBL/GenBank 2*54 » FEET. chebula2 Bef&dD
ITSHHIKOBFN G MEIF L. 424 FED T. chebula var.

chebula JXO°T. chebula var. nana OEH| & MR L 7= (#3) .
AV NRET. chebula & #APED T. chebula var. chebula ®
M 28R RO R A G 1TIHEREDE D EN, [V F
PET. chebula & 2 A PED T. chebula var. nana Tid 1355
DRIB%E G 14EFEDE N ERD Sz,

S SICHRMT U 7= 9 3 JEIEOD 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 ko
BCHIG A S U o3 1 RS & R L 72 (X 2) . ZOREIR,
3R TIIRE L 22D =Tz, ZlfgHT
U7k Tid. 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% L OO Z & % W25 BUE 3R ST > 7z,
Terminalia JF213 Terminalia catappa (M1 %EET X~ —J5. Terminalia |EREID & 5 HEREIFENZ A H 5

F). T. chebula (F1% I N5y, R34S [F7] % RRHIN LT, 0 1Rl R i 2 iR B fh A HESE 5

[RUEEN)) AEL<OAM - EAEMHEL T, Th DRUCBVGHL e, AR T, bellirica \3EEADIRYE:
5OREMINZ 13T DA MR S IR S ZHid L, Febs W52 EOOETRIL Y 7 A4 —IZfELTW5, Fiz
SNTE, FRRIC L > TR SN2 L e X T. arjuna & T. elliptica {2 FTNEREIIISWOERH D
N3, Terminalia EREYMEZ DL S ZePiAg B, SREEHTIC (Nanakorn 1985) . Arjunolic acid &4 LT\ 5 (Collins
ToUF B Mk 2 o FE N EE T 5 T L PRI Nz, FEBE, et al. 1992) ZAELMAMIEA DO . WIFEOBE A 2T ES
2UTRLIr FRIBICIE, KDY 5 24 =gk s h MEL TS,

%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 kK * skskoskok sk _skkoksk *® Kk k% skskkokk * kk * *_% k% skkok 3k K3k = * * * *
T_C/'”/'na soskok sk * sheskskoskok skekoskok * dok Hk skl * *k * *_% ok seksk ok sk 3k * * * *
Tbe//”,ca G** *A* £ *C******TG £ TG ok sk skoskok £ Y* G A7 £ *T T** *A A* 7R * C £ C
T.catappa KCHE ORAR K RRRTTARRTG * 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 skekskokok * *k * *_k *k sokk *k C* % * C * *
T.glaucifolia R*¥R ¥A® ok CEREEE_RRK kTG RE FAAEE K ** 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 REEATRFEXG ¥ 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 * * * sk £ stk skok * 272 7A * kS £ * kS 159
T.cifrina * * — G * A Hokok sk _ kk T * * * kK * seckokoskok * 272 — * * * * C 1 58
T.bellirica *Y - G * G MYG GkT* T * * % wx A C*TC* * 272 TA * * * x k160
T.catappa ¥k - G * G ¥ GG-TF T * T ¥ HE A CATC* * 275 — ¥ ok % T % {58
T.mUCfOnata G £ _ G T G Hoskeok ek kk T * * * ek £ sfeske sk sfok 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 ¥ ** 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 * *k * * AG T7 kskok * * * * Kk * * * * *k
rcitn'na *_ sk ***T * * seskok * kk * * GG 07 skeskok * * * * sk * * * * dk
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. wx  wmsT A % JT* T GA T C GT T- *T T * C G * * % % =% (Cx

Nucleotide Number

Species ITS 2 length L-II;?\I-I(—E'?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 skkokk *® *® *C kk * * A — G 244 675
T_C/'”-/'na ek sk _ Hk sk * * dk * sk sskoksk * * *C *k * * A _ A 245 674
T.bellirica *T ** G G* wE * ok TA G *R *¥GH*C T * AT wE * C A - G 244 677
T.catappa *T A* - G* w* * T NG ¥ *G*C T G T T * T A - A 244 677
T.mUCfOnata *k k. — ok £ A * sk * skeksk 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 * 0T A G *x X*G*C 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 K513 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

T. chebula var. chebula 40

T. phanerophlebia JX840536
% T. stenostachya JX840549
T muelleri JX856525

T. muelleri AF334767

95

m @ O OO O OOOOO©

33

T. littoralis FJ381777

50 T. catappa LC0O50568

98
T. catappa T. mantaly FJ381778 °

9 ' T mantaly LC0O50569

3% T. prunioides EU338010
] 100 I_— T randii JX840554

T. glaucifolia LC050562

T. bellirica LC050567

o O

99

T bellirica AF334768
T. bellirica KC602394
T bellirica FJ381773

T. elliptica

61

4 T. bellirica HM236856

T bellirica KT279734

. T bellirica KT235565

T bellirica K1279735

100

HE m B B B BE O N ¢

87 | I' arjuna FJ381783
|_| T elliptica FJ381781
T. elliptica LC050570
T. myriocarpa FJ381779
35 —— T. nigrovenulosa AF160466
T. mucronata LC050563
66 | I chebula KC750922
T. chebula HM236857
T. chebula AF334769

95

99

O ¢ B &

T. chebula FJ381775

T. citrina LC050564
46

© 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 EEEEEERAVE ITS BIRICH T 5 Terminalia BREMODFREGH. RuofEMEE7— A b7 v 78 (1000
replications) % WV CHEFE L 720 A AMENT L 72HRIZ 7 L — 0 R TR L. 2D oMikiZ DDB]/EBL/GenBank % & Hif% L 720
FHOBIT 7y v a v FrremLiz, fREM 077U, mf UK, eHE,

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.

455077 (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
329 404 413 447 450 462 481-2 485 535 620 635 651
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, () FHEOKEZRT, Y:Cand T,R: A and G, M: A and C
HEAERIH 513 KC602394 % L |23l L5 & D) 72, KC750922 & HM236857 O ECHTE#HiZ DDBJ/EBL/GenBank 7 5 1%72,
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
ZADT =2 EMTET S LA TEIz, T. chebulal3RILY
T AL —IZREENTABZ DDA v F - HIEFEL 24 FET
FRPRRL TS, FEBE REDOIVEE KT 2 LB 5H
IZH G 5T0S (X1), RIFZERERIE. Zhs 244713
BRI RS> TR ZLEIHENI L, 44 TIEEH
IZT. chebula var. nana V34 LC\5, T. chebula var.
chebula & T. chebula var. nana OJZRER 5743IEFEIT D 2%
W, 72& 2, T, chebula var. chebulaldiEiA (10-25m)
THAHDIZHUT. chebula var. nanald 0.6-1.5m DILAKT
#% (Krachai et al. 2013), %7-T. chebula var. chebula
DEDY) Py 2 Ar 5L U SH S ORI 2 81554 2R, T filim
TIDHERSE FEN 4V =V DETE LU TABN T, chebula var.
nanal3Zgiy. LW HHE KOATH S (Krachai et al.
2013) . RIS L 7200 R I S 22 fe S DV R
28R BT L ERLIZ,

AT Terminalia BRIOIEITIZINT, T
E TR CTH 72584 DEFINT— 2 22, KDF
FL120 T R AR 5 Z LI L 72, 25T R
FRHNRE AN ZOEEBERE R L TOB 26, FFk. [
JEHEID BN ERE A AT 5 4 LW T&E 5, %72
B4 D9 AT U ORI R R 2 s % Ry
U722 L35 %D - RIZMCRELRRTH S, 44
O ELF| [Triphala (FV) 77 5) ] ZI& T, chebula,
T. bellirica D 2FHD Terminalia EREPINELS TN TH5,

[Triphala] 133AE, HBEPISFRE L THEY 2O EE B

MEEITE ST, AR R EROH BECHENZE
JEHAIREE S DTH 5,
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Report of the two endangered plant species in Hyogo Prefecture:
Gratiola fluviatilis and Pittosporum illicioides

FEA B
Mitsumasa HASHIMOTO

B AR TR, BRSO TR G SN 2000 5 5. FRCfel2bE0 DO & 528, # I 4 €Y Y (Gratiola
fluviatilis) & 3 A/ % (Pittosporum illicioides) 122D\ TC, AREBEIZHKOSWBUREHE TS, HIHEY VIL,
S - BB TR X, 19255 IREI S s HARTEARE T, 1980412 5 19904 fURT-F & TIAEME & L T
Wbizz, LU, 1993 H1C S RSREET LARKT ot (BRI TRE S, BICRIER, SAMRTERASh
722tk BUEOHAMIZI AT L 57z, WO LN S FERNERE FISHAET 528, WIERAO4 F R
DOEBBIZKXDHIKOEDR# PREES, I¥ 2 F13. 1900410 Sl AR ICIE D W TRER S h /T, PE - BB
S0 508, EIN TSR IR PEREIE O 5 M7= 350 & LR AERIZ3 A 6 NS DA TH 5, S NOREM T
3, (AR OBIR I CBIEAOFRA R o N5, Wiffie & ICke TESS A B MISBEVEED 6Tl D, ZOBIKIZOWT
FREE L ¢, HOCHEROPRZ (LT Z & T, PRALRIIREZED T Z e EN D,

X—T7—R:HIFEYY, YA F, MG, RER

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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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 ADDEXY I AMEABETIE I = A LM 2L L HATHRE INAZEDTIE AL, BORTI9HCH
BB AR S0 57— =777 Y& UTHR SN2 WA ARSI ENCIA ST/ D Th - 72, IHIR42H
o AR MIAD . KIE3SHFEIZ T — 42522 D BWARMEIC HARAL 2D 5h, KM TRGFEMMAER S h,
PMES NIz BHI2-4FIZE KT — 25 0D, REUS KD FERREBBAICED . SO RIC A IZERELZ LA L,
ZO%, WMFIZEDATUIEER L 72, BUE. ZTHhoDIFE AL EL TWBE 2, ILETEM AR T3R50 A, SWkE
DR MR L 72 IRETRES L T 5,

F-—TU-—R ZEbDELXIT =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
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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—
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Tomohisa YUKAWA?, Hiroshi IIJIMA!, Tomoko TAKAMIYA®*
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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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Field survey on the cultivation of a medicinal plant,
Swertia chirayita, in Maipokhari, Ilam, eastern Nepal
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'Showa Pharmaceutical University, 2Faculty of Pharmaceutical Sciences, Showa University,
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B S LB A T AH 2 A K A ) WU BT SRR Swertia chirayita 78, ED K HIZ L TR S TH
D0, Fio. TOEEYONE %G 5 BV CEMFAEE 1T - 7%,
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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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RI1  Swertia chirayita OFIEH. A : #4E% FUH L7255, B © 248 H Ok, C © fE,

D : 14 H ofEfk,

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

B TAab 4 - R AR - bk F X A3 - Ak ERR - RER 235 - KA FEAY
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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Fig. 2 Examples of signed words for plants and botanical terms.
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X3 HEMABOFEEICOVWTEHRT 215F.
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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Fig. 5 Participants enjoyed considering signed
words for botanical terms even without speaking
sound.
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Ethnobotanical research in Myanmar
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Satoshi OKUBOY*, Kan’ichiro ISHIUCHI?, Mitsuo SUZUKTP,
Takeo TASHIRO, Shuichi NOSHIRO?, Mitsumasa HASHIMOTO,
Yumiko BABA?®, Kazumi FUJIKAWA?, Tin Tin Mu®, Nwe Nwe Win®
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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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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

EBH RS O2014EEENAFIEFERE LTI vy v v — %R, — S HEA BN T, 2 v v~ —¥Melanorrhoea

usitata (VLT FL) OBEHEGHRE OFAEIT - 7,

FoJ—FIBREE Ivvv—o v 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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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 HAEMEBE Y aFrav sy y a VEESER, AHBYMOREY 27 20MELREDEEE HINE LT
20154 ICRRE SNz, T aFav sy g VHEE, MR, APHEIREGT 26O Lv sy g v EF Y
a TV g v E UCREL, RE. BHL MiE. ek 5 2 & THMMMOREE2X 28D Th 5, ARTIEIRR
DORREEINDETORME, Ty aFrav sy g VHlEREORMEN, £2R0HIETRIZOVLTRN,

F—T—R:IAFVZ, Fratravsy gy, HRWYREGZ. R’ A WY

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

By 0 FH=PEO [HAREREL O] ISR SR TOBIHERD S 5, ILFEFHEOEREIZOWT, 2 OHEb A 3
AaH 72 2 Wk & BB R O A58 L F2RE A& FIRGT U 7z L RSV ISR 4R (1765-18674) (F{EL 2[R T
HD. FZCORBPEIFHELIFEIN SRR ORIBTH > 72h, 1791HFICIEZFEITICHE SNARBEB & & -7z, RIS
BE MO 2B IR S, %ISR HENC & SR AR 57z, Zh 6 OIEREN AV NEFEEL 2 & O
FHEEMFE IS S TEE ST, ZOZEBIIOWTHEAL 7,

F—T— K RAEEIER NFRALL FERA SA0E. OAREE L OMIE, FHIEER, SR, DUk

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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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, WBICEFTAEAR (Yyv s 2y, v hvkL Yy, exv YR U sY) BRUENTIE (F12)
WEIZDOABAT A (FLFTHI, FavtryAI7ZA9), NFFXF, AF7%FHT2Y) 1200, HHTHE
FEARRIZ B1) % & < BEHEAFA o K OHMFBHE L 170, BEON EBEDEBTRIUZIOVTHAEL 2. ZOME, Zh
SEDREOIF L AL, BEZENOBERET TR I T\ h, BIETIE, EOMME1~2 TS T LAMRETE &
nolze WETRBE, AT IMRMAEDFERSZELL, VARV BHTH 5,

F—T— KA AR, & TEEAR. . e

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

S (RAIGIEL) (U & RO RO FEE I <3 1
L. 1R L8 2 10 51380 120km, 8 [E 74 25 51349
55km DFAEEHZH 5, FEIERGALISH 82km,  HPHIZHY 18km
OMIRVEEZ L, HRIIEEKRSLIFIFECTHS, BAE
K2y 7 2P SN, BV LO, R
371 (649m) T, ZOENIZAE (518m). AL
(558m) . HERIL (558m). #F (479m) AEAHS, Xt
F513%9 1,500 J74E-Rioorh B it H AL AOBRIZ, Bkl
THR AL 6N Tns (B 2001). VoA
DS WEOBIEDKE] (63 5. 43 4N (2HW
THAREABEINE (PG 2L CHiEica-zbdh
T3, 72750, RORIICIRER X I2A 63, B L
P ESORNZIERY 12-15km OFROHEWAFAE L7z & ST
% (MJFH 2001).

ZOEINZ, »OTKREBLXUHAAR L LPEGRE TH -7
Xt Bl PRI H ARNDFAT: (F7213Z2 05 DInlR
& UCTHEARERE R L. HAEMYOREAMS FT
HELHIN CH 5, BUETE, KBRS I OME
pediN] ey < M ON @RV PR -3 i | TR S S e N T AT ¢
B EEATEDHI ST T, HARODAEMZRIED R v 2
Ky bO—DTH5 (PHE 1997).

ZLT, ZhoxtSEERER KOEN IS TL2RS
NWEWENA DA R ET 5 Z LIdHADE Y L BEPEET
3 ECEEAZETHS, LrL. BHRHILIEO ARGEE)
ORI, TS [EHHE - A DREOA BN FASE S,
FOHARITE N TSR EEbNS, LarLahs, Bk
BN KIS T EDRIED il a5 BIETIEE S &
STOBEDONMEEL i oToEN, 72, FETIZLHD

T606-8502 HLEBIT &R A s X AL 13855 BT
Kitashirakawa-Oiwakecho, Sakyo-ku, Kyoto-shi, Kyoto 606-8502
azuma@sys.bot.kyoto-u.ac.jp

AEHRS



Bulletin of Japan Association of Botanical Gardens

FHRICKAMIRMEEDERNZE UL ¥ 3HEE T 33,000
VEAVER LTS E SN, 2EDDOEEEIREL ShThb
(Rl 2012),

Z ZTAWIE TR, EINOFE LR - MiES0 <
AR Z BT, Ihb A KOO &  BEEAR
DX I 2R & A RCER L. SRR S it
T, BEOSAIRNEHENZT B2 L, £72, BlibiEd

12X, BEIEENMEE SNBSS AR LTS
MNEIh, BEFNOMIAREIIE DREE»E V> 7Z &%
5T B & wikATz,

MEINUTTE

FERRAEE LT, & F (1989) HFE (1997) DX
W% ZHISROFAREY) 7 Fliz #A7Z, PRSI %
FEENTE (342 HBIZOREFE LTS LadakshT
WETETH S, 72720, KPE - HiEE R T EMETH S
g EENS, 2. WIhoOMEHBNCBWTIFh
RN TH 5, AWM : v~/ 27 Tilingia
tsusimensis (WHEDAR) . 2~ MLV Saussurea insularis

(EEDA) . A~ 37 Sedum zentarotashiroi (¥
BIE) (K1), i - g A 2230 E Tt
BIZDBSAG + TVF T2 Breea segetumy Favts/hs
A1) Trichosanthes kirilowii var. kirilowii, /N7 A7
Berteroella maximowiczii., 7% F %7~ Thalictrum
uchiyamae (X|1),

& HEFEATH IR EIN T SRR T 2 iR A 1
YifE (KYO). SRS HRA IR KOS AT
AllEE (T, ESRAEmEE (TNS) BXUEAR
FHEEHEALE (MAK) (TR, XBICRIBAERE
RIS ST HL =R OURIER 2 EdR) av oy
3V (BUEREIA ARG MR SRR - BB . XU
RIBR A EBIZOP MO X S EEATL 22 3 &
AR E Uiz, JUNKZERR O DIE AR SO X AT
ShE—5av sy gy (19421 (HER)
ERELTND) 13 JUNKEDBUEF v 27 SARBERA 3D
T EATH TN TE o7z, 72720, s (1942)
12, PE—SEA5 R TR LR DT 5 L BREEHID ) 2

TR, ThesitysZie L,

BEARTHEOIER AR E AT, BHERAEBL TS0 E S »
#hifEidd % 7= OB % 20140 4 A2 5 11 HIC
<5l F20 HET -7z, ARl SN Bids ik &
ZOMEAEE. BAEER AR A CRlgk L7z, B, Vi~

No.50(2015)

K1 MEICEETTIEFERE -FVE A:ve~rry
(BRI, 20144E9A27H). B: ¥~ bhwe Lo (Fish, 2014459
H26H). C: 7LF 73 (&, 20154:5H13H). D: e A<~
A7 GERIL, 20144F4H30H). E: NF+XF (EEk.
20144E9H25H), F:Favtrh o Aam Yy (i, 201445629
H). G: 29% %75~ (Ff#. 20144E6)130H ),

{1

JZETIZOWTUXTTIZHRS (2013) TR LD AT L
BRAME L QS 2203, ZOROBIEHEORE R4
HGOTHET S,

=R
=/ B4 Tilingia tsusimensis (Y. Yabe) Kitag. (£VF}
HAREATETRBIZOAF NS, (LHIOKIKICRSh
BEAEERR, BIRAL Y FF—4 79272014 (BilEA
2015) BLURBEEL v FF—427 522011 (&5
2012) TIIHERSEIRIBIHE Sh 5, $TITHS (2013)
IZK DRGSR EBURIRA 2 TDI TS, SRR
JEAHAE TR 7R 1L A RO 5 Z e nsfik7z, Ly
S>C, BERFEFHAOMER, 1901 FLIFE47 15 RHETH
D7z 11 A EE) OEEARZER TE 7z, BREEHIZRER LI,
Fisk, AWILAELL, i, SR 53 Th S, BibE
HOMR, FERILE R TOREFEMER SN TS (B
52013) ., AFEHFHIZINTE. AHILBLOHEIET
HEMOBELR AR, RS -7 (X2), F7-.
FERILL AT & BITH 7= s lfih A e 4 5 Z &3 T&E 72,
AFIBUR M AR E LI R ILE AN B THEF200
{EIAFEE 2R L7z, fEE B -{f IR EEA TH -7,



H APy B 1 2> 5 455077 (2015)
YYRIET o YRhUELY EARoRTY TLFTHE ¥,
O “ean®
O e O N
L ® oS O
.
Faoty QO NFFHRXF O L3vFA57Y
HSRY) P Q-
O 4
@)
©
Co
® £ xR
O mrus
q) ® @ mEmR

O

2 MBICEBT2EFE - FHEOBEDOSTHELHE ERMEDKIR.

BEATIIRE S 30em T EIZH A E 7208, Bl
BLTOBARDIZL AITFRIAVNE | fEEDHH 7=l
REEAUAT10em FEIETH -7z (HS 2013 M), %
FEYEN AR5,
27 bkl Saussurea insularis Kitam. (2%}
HAEERECTHHIZOEE TS, LHEEFAR, BHEEY
Ly FF—=87y 7 2014 CIIHEREIRTA K, REiEL > F
T—=42T v 2011 T IAHHE SN T3, BEARHFAEDOR
1921 IS HBCHRIE SN TUIRR A 31 DA (+
HIEY A MI5M) Al Sz, HREhA 5
VTOENED (251) EFROTINTHBETIRES Wz
DT -7z, BUEHATORER, Fisk ITAO YN Z 0T,
100fEAFRE ZHERE L 72, ZDH B, {EEDIF7=DIFHI 10
Atk TH -7 (K2), P OTUILTEMNEIZALEF LT
125720, VAOEFEOR D, AFHETHER L 7=EARIT
IHFEEDOPNTDOUIEAF AT L TNBEDIEHD TH 5,

~

EXY2 %Y Sedum zentarotashiroi Makino (X7

Az

HAEHERET, ENC3BoEe, &, SR md
BLEINTB, HHLANOAEERNOTHIIAH, 24
EROR, BBV N T =477 2014125080340, =ik
Bl FF=87y 2 2011 TEHERIEIHIAKIC T > 2 2T
Wh, KBE - FEERONTIRIE S O/ EIB R & < b
STV, FEAREFEORER, 1901 4 LUK, 13k, BERLLL
Jaril, AL, B ANESS 16 ROEAR (+HhEY) 2
MZ6) PREIR TS, B CIEEER L R,
M CHERR C& 7o, A QIAMERR CE b o7z, 72, Il
THMERRTE (X2). HADD LIHZWERDORL L
FROFE HIZAET 25, (BRI EENEIFEAEHDIITEZ
EIFEELLY, FERIIBNIAS LT3 &b,
T LUFT7H 2 Breea segeta (Bunge) Kitam. (2%}

EN TS ONEF L IR - KB 0 5.
AR, BHRAL v FT—47 v 2 2014 123G h
T, 72720, RIGEL  FF—47 v 2 2011 TldiéE



Bulletin of Japan Association of Botanical Gardens

WIEIHIAIZ T V7 Sh s, BEARMEEORR, 71
F 7 IOEARSERSS 250 (LY 2 M CPBEEE
M6 15) LR TE Ad -7z, F72. &L (1984)
IZkB e, REIAGE PEOE. E LHR. 2 R
RTS8 3 Tnd, 22T, AREHIIZZhe0
W (%) TTLVF T IORRE L, KR, BT
RO EHp5T (X2), BTIZARDELRIEM.
HEFEDHEDZREE ML ED 5 MUIEE THERETE /2, liREiT
Aar 100MEKLL Eidd 5 L b, (FEAEIEEWDET
Weo ARXZOLEFLHT SHBINDED . $REHD
EINTEHD., FEEE IRAISEINE JIHITTRTERL
BT, BHEIh Tz, L L, 201545 HIZH
AiL72 & FITIHOTEE BT,

Fa)t AT XY Trichosanthes kirilowii var. kirilowii
Maxim. (7UF})

Flora of Japan HFOX#EITIZH AIZITZ A LA Z &
128 5TC0%2%, Hilg (1942) 4hL - #46k (1976) Ti
WL ENTD, DBMDLFERIAR, Bl
Bl FF—=47 w27 2014 12I3E I TRy, il
BLy FF—27y 272011 CIHEREIHIBHE ST,
Trichosanthes kirilowii D% f% 5 5 29 ) T. kirilowii
var. japonica (Miq.) Kitam. 130 B% &t HARSHI28@
VOS5 o WEDNZRERE NIBEDYRUABDRE TH %
HAFETH B var. kirilowii (Fa 7ty 5 A7) | 3iE-
HENZATT 5, FEATIEDORER. 19344~ 19354127
FOSBHOALERD B, (e (TR . s CRiE SR
72T ROBER (+HISY) 2 MZ4RD) pfsd e 7z, Bl
BHORR, THRIFLINETL QO 20%[EETE 2 (M2),
AR IR K Z D500, (AR 10 EARFE & &
DD, (LWL ISR TE 72, A I
WBRFEAE DB L TELDP T2,

INFFZF Berteroella maximowiczii (Palib.) O.E.Schulz
(775FH)

EINTIIR S L ER GO (48 - Ril) (2oAH
5, KBEIZE 35, HEMTOE DR 72L& Sh
%, ZHAERR, BHEL v FT—4 7y 27 2014 Tl
fEHIAE, RIERL Y FF—47v 272011 TIZIBHIZT
YIENTOS, BEAFEOMR. N XF ORI
1901 4FLIRES2 5 (+H5Y) 2 MI5 k) AR TE /2, R
HH e U3 S R S e e, ER L. K
il TR LR EOUsh, {TH, =R 67 ZF FER
EVSTEEOLTTAD O . RIS A< A L

No.50(2015)

TNk THS, BUEHE CIIEATSRD LG (6 »
Jit) ZHUOICERR L0, KR, URCCL2 RO 540
72 (X12) . EOBFE L HORFZLD FRINZL A LML |
T TN T O EE 2R U 7RSO AEF L
Tz (X1). 30fEARFEE T, PG 5 A TH
272,
LTYXH5YY Thalictrum uchiyamai Nakai (F2R7
7R

EIN TS & FICOAR 50, EISCIREE NS

BT B, LEAFR, BREALVY FT—4T 90

2014 TI3AEMSEHIBIE, RIGILL » FF—27 52 2011
THIBHE XN TC5, 459 FH T VEIY~Y ATV,
tuberiferum (ZENZ5AR) ISERT, A7 FRofERn i@
OB ZETXAIENG, ZD7280, XL HEEAIZED L
BHIEBTLEN, ATV FHIIVEIVIHTIVYEX
METE0IFLTEHLY, oy AXIYIATIVYT
U U SRS IRE SCRRERH B 5545
B, IVIHIVIDY ) ZLEELZENTNS, INET
BN TIZO RSN TOBA, ThE DY
M8 E B A LRI E N T DONEED LW, 2T,
NG 3DV TR I EDIEARG LR & D72, TORER,
19094ELIRE, FlskEBERLILIA SERIE X 7= 25 FHOREA (+
B Z MZ28) MR TE 72, BULSHEORE. Fsk
ERERILDILTERHE T2 e A AR A R L 7= (X12) .
WIhE Y A MERTE AWK HERRHRIIC AN - T
Wiz, fEERDD AR S 2R TE 72,

filamentosum 7}

BR
YL EOREA St Fs KUBUEREOR R, v~ hoer
VELTHERHFTVELTUR, ZEELTNThAED
AFTIVHEFERIITOMER XN THD . BUFSHERT
ETVADT, ik LTUIZDEETHB, —F, V¥
VL3O TUE (BEARESTIE) 54 CAERL QO
L BAEZZEDS B 2 I CLAMERTE QR TLF
THIUINDOTUL6 # T, BHEEL » . Favtkrns
AT VEADTE3 4 Frc, BRI » At. /N F2HICD
WTUIADTULL3 » T T BRI » T (72720 13 » g
T L TEN) TLOMERTE Lh 5tz ZDED
12, INBSEEATE - 7RO A3 25 100 4EORIZ
EMMIINLTE TR EEZ OGNS, §HAA, BN
AP LD TR SHROMBEIZL->T, Hitck
HEMAFER XN D08 Liveuws, FERRIEE LT,



H AWy 1] 17 2 5k

DRNIHZ 5> TNB722A5 . FiAlgiia/ NORRK & LTI,
PRI - KR L ERDFoNbH. MNAT,
FHITAETIZY A ORFIZ K SRR DOFHRZE L, 5
SUCHIEEAT LT o722 87508, L DB,
WRICEAS D F 7 ok, F/z, EHMEETE
72 LTE, Vv ZrRntF AFITHEOTUIIETFITN
XA LIRS, MATREZENTELLIBRE
XOMRIR SN 572, UL X BEFHEIZLS
LOEEZ OGN, XNHENICE 5 Zho[EfE - 75D %
RAET B0 ITRIZBH Ch 5. FEE & ARHRIZE
LN T, v gLt Efis L
T, BRI IBEHATE A CIHEAR E DX RAT > T
0. ZOMOFONTE, AFHAHIRE W E 2 TLORE
ERGTL Q0B ZATHS,

AWFFECIE, Rl W B v D 3 S K S SAdil 2B 4
5 X F XEAMA TRt 2% BT EIC
W72z, A C xRS i O Gk 1 E S & B R A0 2 1
Jin7z7angz, Rl R EOrh PaABHRI 3T R A T &
USMLU =BT L 2y 3 YOREISH T Z X > T2z,
SRR AR A AR D ARG SR, R AR RO EA
FEOR FHIHIG,  HOR RS I A Om R s &
WA IR, BRI RS SR O
RISIHHEAREOHE ZX > T =720z, ML RO 412
LU TEHN L E T, AWK 25 SR = 1 A ]
BREE RN C K A K D B frbhE L7z,

5| FA3ZHER

RG] - NEIHEA - NS - MR (2013) b o HEZERTIR
ZHEETI VY~ &0 (R VR DKot & Bl
4Y48 13: 93-101.

PHETS = (1997) H i ity & hlid OBy, R
FEACE (RAFPERD 38(1): 25-51.

BUEE (W) (2015) Lo FF—2 75 22014 : HADHIRD 5
ZhOd W LA 8 Kt 1 MEAEIRY) . ¥ & 5. B

MIEHPE (2001) S0k BERGRIE, WTHPE - KHFET - 4%
B FMA (R) : HAROHIEZT U - MPEEES. 325, HUR
RS, O

& LS (1984) XEOfE. HHEE. 1@

& LS (1989) XEokl. RWEAWES (W) - RO
AW, 269-274. RIGEAMFE.

ERfE#H (2001) B ExtHumnt. BT - KHEGT - W5 -
WA () - BAROHIZT JuN - BvERES. 106-109. HU
KA S, O

RIGE (2012) BIEEL & FF—% 75 22011, BHX ZXOF%

455077 (2015)

DRI (%R, KRR R

Rl (2012) FrERE CHEO > ) REEPEEHEL  (http://
www.n-nourin.jp/ah/sesaku/nouseika/tyoujyuu/tyoujyuu.htm)

S —5% (1942) *HEEMPIEE TRV, Botanical Magazine, Tokyo
56: 413-419.

SHLZER - BSBSCrE (1976) S &S H & RIGIRAEY -2
(ft) = W HOA). 89-123. RMWHEAMIEE. K.



AEHRS

BFEMRHZFESES0S - 98-102 5 2015

BIEEY Y Vst O REH A

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 LT EADREA BN E LT, 20124F £ 20134E D Fk 20l B TOBIHEA 217
57z, BEHERBATOMNDE &, BEIZHMT 21960 Y Y VEMYD S 5. HARTOBEAREEG» D L 0FEE &
178E (5 HEVEEARILIE) O 1 & EUEA & & SITIRE L 720 BRIE U 2R i m R S A il CHEREL . 2015

FROBMELIECD TS,

*—7— K SAHE, TRE. BT Y IRk

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
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No. 8 (Subgen.) B (Sect.) Fs 22 1EE 288 B
1 NS Z 44 ehs YUY | Rhododendron ovatum 10 7
o wdh Azaleastrum | YYS Azaleastrum | %24 A5V  Rhododendron ovatum var. 7 P
L (fmER217) lamprophy/lum
3 tw1oh Choniastrum | &1 7 Rhododendron latoucheae 1-7
4  eA4sYY Y Rhododendron | 7 LV Vireya fﬁ 7\-‘2 1=+ ?j—/r Rhododendron kawakamii 6 7 [ )
(=2 v TF%5)
5 | 24722 v+ | Rhododendron formosanum 5-6 [ J
6 | S w54 Hymenanthes | &4 Pontioum THhRI v 7F4 | Rhododendron hyperythrum 2 [ J
7 E D e Rhododendron pseud?chry- 13 P
santhum subsp. morii
8 | FrFTIIY Rhododendron breviperulatum 16 [ J
9 | A VA Rhododendron kanehirae 3:6 @
10| FTHANTIIY Rhododendron nakaharae 4 [ J
1 e D) Rhododendron noriakianum 8 [ J
12 TRIYT TS ey Rhododendron oldhamii 1:12\;)8
R A4 Tsutsusi 811
13 ThHTII D Rhododendron rubropilosum 12 7 [ )
14 %4 7>%<YYY | Rhododendron simsii 18 | 10
15 2472337V | Rhododendron chilanshanense | 6 [
16 | 3INYYY Brachycalyx | K>3> XVINYY T | Rhododendron farrerae 11
17 PEDE NN Rhododendron mariesii 13
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CAVHER FFTINAHY YD
Subgen. Azaleastrum Sect. Azaleastrum

‘R' ovatum\ . R. ovatum var. lamprophyllum
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10 -« 7 7

Ty FSERB YV FSE Subgen. Hymenanthes Sect. Ponticum

VYR S YINY YIRS Subgen. Tsutsusi Sect. Brachycalyx

R. fazreraq - R. piariesii . R. chilanshanense
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1 13 6
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Subgen. Azaleastrum Sect. Choniastrum Subgen. Rhododendron  Sect. Vireya
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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 0 KBl LR B S R R T, 20094R A 5 F TR BIR S BIR S, 201 14R IS I3 ARSI L,
20134 1T IBVELERN N A THRARNC @ BT R L 7e 20720, YRR TIE, 20114E2 5 thFRIAFET S & &
BISHIBRITEE G L. 2012982 6 F AU R EM L T & 2. &7, W F I MR E 2 —MRARTHRML.
WSS DAIEICE B A A = X A0 EE N A WEDIRE, S OBBRITEFIZSOWTHRIRET 5 Ha it L Tw 5,
AFGTIE, SR TOF ZRihEO BRI L Zh & TORA A EIZONTIHT T %,

F—TO—RIFEE, h o FARoA LY aFTE F 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
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CiAYTFHITEBEIL (T 394)0 BEMIIAZ 20V EIETL, D HILOFE D I
Pethsh7zz752 (aF9), E-MGICERLLE7S X (23F5),

BOH L F HAEPINTOR L CTREATZEHIE (w27
Zy2) WECS, ZHUCKDKEOT I Z2H8RAETH L L
LIS, BIAICZEWMEAL S (NIE). FIEE. v T
DMz D AN REes e (mycangia) (ZIRFFENTERD.
B F HIMES T AR MRS 5. IR
KREBIZA 72, 2 Z2H 5 JEADA: & T3 FAMITU =
AT 5, BRI FIRORATHT 720, TIARUR
7 x /) =NV EOPIEWEE T2, ThoOWEIZED A
SOMINEBIEATLE S, X HIZT IR & EDRATOEE
WIZERTZZ LT KROWEIITEND, TORE. &
GL7-BEARIR, REREBEE T EISHLS ZERL,

—HIMFET B2 LTk %,

WkplETIE. 2009 FEIfRER L 723 ) 7 DOUIRRICFLED
BlEEh, AP FHXBWETH 2 Z LD THER S 1L
720 MHEIREOBE R T A~y - 3F SRR CHER
ENTHD ., BHERT = Un5aF I \DESEREIZH 5
7293 F INIEFIZL N, £ T T FAICET 5 Tk
FHORN AT 5720, 2011 LIk A7
TE7z, F72, WEOaV 2y 3 v & UTEBELBIALZ T
THEABEE D SF 572012, FEAREACYIPER 7K S
FER=C, RGP KA P 72D DB RO A FAA T E
7zo ARATIE, NS OFERRRPFRIC DN THRET S,
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MRBRUAE

KBRS BRI OB Z B\ T 2011
10 H. 20124F9 H. 2013410 H. 20144F-10 HOAS!
AFAEELT 572, 20114F, 20124FF KUP 2014 4713,
WAL 7 OEGRBIAR E ARBSEARDTNTE IR L LTH
HEIT -7z, 201343, FNATY) 708Gk KUK &
BIARIZONT, s 6 A K O T B{ERIZDNT
AL 7=,

BIAROZE RN F FhIUC K 2 LR 25 uE, (1) 27
L OTWHD IR A BFEEDEE) Bdbb. (2) 7
FANFEL TS, (3) 7-8 HIZHEMNLKEL i A5,
D 3 AEMER L THWT L7z, LB X UT 7 20N E D%
[z L] LWL, 79 2&24E U COARE IR
12, ESTNUMNIREE (5L, —BRORIC I TEE
PRAITOSIREE TRt (—88) |, B 5hus
WIREEE [7 5204 EHIBILE (X2).

F IO RE LT, T IRARINT 5720 DAL

FEEAKX —— FABLUVIZZRHY

— BABLUVITFREL

455077 (2015)

&y HVFADT 8y 0 &Pl %y i LA ikAsz,

HRPRE, 7R, V¥, TFF, FIHVT. IX
+7. Quercus nigra xR L, RAFTHEYy P+
'SP (o r Ak att) 3z b ([
) = HRASH) EBIRICEA L, BiEgEAR. 1K
(2D 200ml ORXF A (FIR) HASTTEARwE., ol
T RIZI0 U TRIARDITTIZZE LIAATIT 72 (KI3A) . #%
WA 2 DWEE (1-2 H 5 BT LHERM) . EARRE
WEH 7z HEAIF20124E4 H26 H225 5 H 16 HIZA»
THREL /e oy Ml TiE e B2 559 1.8m ETOfE

HAW0.4mm DY V4V % b7 54 b SL4200 (HAD
A FruatkXetl) TOHICES ZETHEMBLE (K
3B. 3C), M Lik., 7HHAY. TRYF, TIAV, AF
Ay, ORF, oafvI, YIhY VNG, F
I2XF . Q. nigra., SFEEIFTIEO 1 Tl
(Quercus sp.) ZXZRIZ, 20134-6-9 HIZhFTiT-7=,

FHYT,

ETOESENTIRE —> TH#5E)
—HOESENIRE —> THh (—#8) ]

ENEERIRE ————> [D5RDH )

X2 #HERTOHIFIELE,

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

TLTHBL TV BBARITET 2 4 v + &S Hifr.

> HERL)

X4 YoRKYMETEIFNI-FL.
WA T4 7Y
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FINOBIARIZOWNT, I hlhiledi & di i L 7-fiR e % 1
IZF &0z, 2011443, TIARDBEFHEANRE D7D, 205
B 16ADHIE, 75 2524 CnEHITRRn o (=
7 ADA) EHIE SR S5 AR Th -7z, #iFE2
IR RTCaF I Th -7,

2012 4FOBEEAIL 366 KT, DS BAFEL =A% 38
K, — OB MNAAEZ 10K THY . DD 3184
7 5 ARECIDFEIIR SN h o7z, WFEL 7RO
R, FIHYIIKR, IXFT1IA, TFF31AK, 4
PED Quercus nigra 3K ThH -7z, IF7TlE, —iROHA
=82 10 KR X Nz, 75 2% 02T R
shih oKX, FIHV 2K, IXFF1K, 75
HUAAR, TFF 313K, TRIF1IKRTHY ., ks (7
THhY) THIDTHF LS Nz,

2013 FEDFETIE. TIHIRV) THH LV EDHE

1 FIRHNCEZ2EABAROBEERI. « 3IHEEME R,

No.50(2015)

=7 7 22 E TSR, L BERD Sz, LarL, 7
ADOPiFAERICT 7 2 &4 U TR0 <2, 10
HOARFIER Y ZIROWE TR ALAZE T (X
4), BEHEATERB L EEBEZSDET2IIAT, 205
BRFEL AT T ARE KD 77 AEECT=HZERIIRS
N5 7ilT 204 K TH 572, FFEL 7-AEKIZSTRTE
W Ch o7z, 2012 LT B L. HrEAROBIIHA L
722, WEEAOREIL. 20124E36FE, 201344317 F#
(Quercus sp3k&<) &, FEULLIHMIL,

2014 FFUEFOBEHARD I A . WAL T E7HEAIL 581
A, ZDD BIFEL AT AT A, —EOM R 7=
(323K, 77 AEECT=HZINII S - 7=k A 511
KThHo7z, WFELAHRL, ~T/30 4 2K, 3+ 7 41K,
2097 (Quercus velutina) 27K, W EED Quercus
sp. 1A, SEPFED Quercus sp. W1IARTHD ., WIOTH
frts! (7730 4 ) ThligER KOS Zskbsth s S hiz,

2012 2013 2014
B 28 s 3] TR fh 75X ffh 732 fEh 73X
D (—EB) DH ik (=8) D# i (=8) D# mh (—8) D#
7R Castanea crenata 71 EE O 0 0 0 0 0 0 0 0 0 0 0
YA E 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
~T7INU18 | L. glaber THAY 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 Hik| 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 EE 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 HiR| 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 | & 10 | 8313 | 2 0 78 | 41 16 | 335
Q. sessilifolia YYINRZAY 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
mi 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

—106—



H AWy 1] 17 2 5k

BINIZAERT 27 TR0 5, HAEDZ ) A X775,
KT, SEPED I -1 38T S, Lithocarpus polys-
tachyus, A ¥V A+, aLr iy Cid, Fofituzk3
PERISRERR S s 57z,

N TS F FRABEA R E 15723 F FI2D0T, 1
BOEEERR2IF LD, 2014 FOFAETHE LR L LY
EENIAERDZ < A, 20124127 7 A &4 C 722 ZE IR
WHIED STl TH 572 (360AD S BD298K) . —Ji,
2014 4FIC T 7 A B L U2 3R S v L S 7=l
TRD % < 3 20124F-& 2013 -1 34 U & HE S 7=l ik
Tho7z B2TARDIBD26TA), 72, 2014 FIhipik
ARDZEE L 7=l A — O R = fEkIE, 20124F-&
201341l U e S IARNIZE AL TH -7z (54
ADSHD49K),

FTIRAURE UTT > 73RANBRE o il TORG R %
KINTRT . TNRT y MUBDAE T 572 23{AD S 5
FIMtUC kAW EEZG Lo EkIT ST IR, 7T
AEECTBFERIR SN S ERI TR F 1A, 2
FTI3AR, F7HVT 2K, MIELZffkIZT )T 4K,
FIAVT2RTH 20 Uy FEYTRBDRELT 5727
kDS 5, FIHEIUS K B2 - 7=flfRiE T
V2K, T T AEH CIHZEIIA S s iR T
NeF IR, FFELAARITF T HE T 1A, IXFT 1K
Thotze — . Fv MZKBHTFTHOMFRIZBIL T,
2013424y M TOAREAT 72 12flHAD S B, [FIFZT
T A % ORI HEIED Quercus sp. 1K THO ., izt
L-ERIZR s -7z, Lo, 20144213, 75 A
EECDZFREIR S WSl RIT T HV 1R Vo
INAHYIART, WFELZfRIZZ i om 24, SHEE
Quercus sp. 1A (20134427 5 A %L U7AlEA) Th-
Too TRy P EET w NF VT K BIEFNEEE 1 o
M LW f5 24T > 72BIARIZ 101k S O . 2D 5 HF Tkl

455077 (2015)

MUK B W EERZT STl RET X F 2K, 2 XF2
K., FIHYI 1K, Quercus nigra 2KTHD, 75 2A%
R CTHZEIR S NED ST BRET NvF 2KE I 2T
F1KTH 7z,

B

20114725 2014 4E- % CO A FOFAH 6. KIRIFFHZ
B2 FRAEEORIL CRBRUFF 2015) L[RIBRIC, fiity
FINIZBWTE F IR DOEED LR LTS Z L 52
LTz, KRBRIFCIE 20094467 7 MU & 2 HRIAGHH
PEEDPHG XAADTND Z e 6, BSHIIRE R 2 4 3
VITHYFADT 8 0 &2l fEllEh 5,

PEEAROMERZ, A1 2FMIKTFTF 7 IZPRE TN T
Wz, 2013 LA, fhoOBIFEC kL Td, ZDZ
Eld, TFIRATFHDT &y o EZIRTVEIFETH D
35 T OPHADEIRIRIE A 5722 LT, RN A
kLIt EZ6NS,

20124 £ TOM E ARIKETE FE BRSO Tz,
2013 4RICIZ L BOHE IO T 2 » 2 pMfifER &7z, 2013
7 ADOFRIATE TR, 77 2L UMb S JR
DIpo72728 . RN H AR IR S 8 A2 5 & T
XN, 10 HOFETIHEE A E DA TEILYY =IRD
WETSEND, FREGHREINTEHEIERF L OV, Z
DIRFRITT 7 ZADMER SNABRIZDONTY . ZDRICEN
FEER I, MBS AR A 572, ZORR,S .
R & HARRT T > T H DT 2 21 B IREH Bk %
XD, S FHDT & 9 212K BRIUE k) 9E
BT, HatR, BAR, MRl Teissh
Ths (Kl BME) . 7270, 2014492137 9 A &E U7
TR S 5, v T/ A THFESBIER I TN 2 M5,
R R L BB IEE A 0

BLIRZENZ 12, 2T FI12BW T, 20149127 S hGhuS

F£2 AFJIHBT2FIHNBEEOEE. FHLEL 2HHEERL .

2014 F

20128 2018%F e U T 952004 @0 (—8) | &
wWELL 34 267 16 B8

wWELL T ADH 19 49 0 1
B (—%) 0 0 0 0

WELL 298 10 0 4

T 7 ADH T ADH 0 0 0 0
Bh (— ) 0 0 0 0

wWELL 9 1 0 0

Eh (—) | TTADH 0 0 0 0
Bh (— ) 0 0 0 0
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3k WEIRM
& ‘S ME = X MEL
= 18 ET = A5 / 2012% | 2013% | 20144
THE i3 - —~ — 2013.9.13
1 b 201258 17 - 252 252
2 v 201258 7 2013.7.16 553
3 5y K 201257 9 - =ET
6 5y K 201257 9 - 752
4 5y K 201257 11 - 52
TNY X 3
5 % 5y K 201257 7 2013.7.16 552
7 5y K 2012.5.7 9 -
8 5y K 201257 22 -
9 5y K 201257 23 | 2013627
10 My K 201257 26 | 2013627
TShY 43 - — - 2013.9.13
1 - - - 2013.9.13
1FLH o
7 , R - — - 20139.13
1 My K 201257 19 201365
oR% EE
2 My K 2012.5.7 26 201365
1 - - - 2013.9.13 fin
SOHYT* 3
7 , | B - - - 2013.9.13 fn
1 v 2012.5.14 18 - Hh — -
2 b 2012514 | 17 - 752
3 b 2012514 9 - S 252
4 o 2012514 9 - 552 552
5 S 201258 12 - 752 752
6 b 2012510 = 16 - 252 752
7 S 2012516 | 16 - 552 552
8 o 201259 10 - o952
9 o 201259 12 - 752
a+5 EE
0 b 2012516 | 16 - 52
11 b 2012516 | 26 - 552
12 b 2012.5.16 9 - hh
13 b 2012516 | 17 - fh
14 B 2012510 | 26 - fBh
15 v 201259 8 - 552
16 v 2012516 9 - =EF
17 - 2012514 | 16 - =52
18 B 201259 14 -
1 - - - 20139.13 2=
S5H3 fbs
i , | FE - - - 2013.9.13
1 - - - 20139.13 552
VYIINZH Y 2 ik - - - 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 - fh - -
FSHLT 3
i 4 | EE Py 2012.5.10 7 - 752
5 b 2012514 5 - 252 52
6 5y K 201257 10 | 2013627
‘ 1 5y 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%
ECTONBRZENHEnE STz, TOTZEIF. AV FHIC
KBT 4y o HRER UL, KB b 7288037 4
9 2 HZHIL K o TWBZ AR LTS, Ak E
DMITE [ 77 2&ACTEMIEL o7l B4ET
B 2 BT TERPELICWEHAIRAS NS | L5 2 &
BNEDNTOS (KM AME. i FME) . 74y 7 &R
I BT AN ZXLEFHHTHZ LT, F 7Hbud D
AT EORIF DN B HREEAE 2 5 B,

FIHYTILTUL, AR s 5 E SEANIL
BAAT S RO EARFEL 722 &6 fhofifiE
HANRTH I 2R ENEE L ENS, TR
DEHEANZ B 72D L= (P A7y by oy
FEV ) 12DWTE, B &> 3B/ T34
GHRRDEE A 5B ZEMNMENTNS, F72, KK
DRIEARIZ 25 % EIEANDREFH AL < 255, WAITH 57=
DIABSRA F TOMRL R EEDE S 1Fh, BHOLTE
IR EL LD, — . Pidixy MO ik TH
TUTHE TIIE 720, AR 1 5 S & - i Lok
GIEMEL 8%, UL, M RO0BIANDE I
g, HMTR A EROTEEIHT 2212k, P
BRAE LD ED S Z el RS EEbh5,

WETIE, BRI b oS, FIRUZID
WFE LIRS ORI ARKBIL 720 BUEBO S > F A O
P72, UMM S 7BV . OID R
Fx— ) —CURAAREITEAFIEZ AL, L8I2E
ity — FewEE L2z (X5),

ZZREFDFT TRAWEEHRONERE RS & b e
EAHBRISE Y, AR CIEE R LAar 70 FIhhai
BIL7- A S 2 5L ZHIARDEBRO—ETHD . »
FHICRIZIAD S DEFO ULhrsnE Bbhs, 72770, kil
YIROaV 7Y 3 0%, RS DONERE LOMIHAET
HELBIAICOWTE, JRNIRED720OOR A & 50 E
NdHDLEbNS, HARIZ MG LEWIHEFEORTES ) 7k
NOWHEZT TCNEZENE, AROXRPLETH 5,
Sthe . MR EEZEABIAR A B U CTIRES 2 R RICHD
HATN FETH S,

DR F1) % F I EORNE, FERESRAE. PikR
Jith BEEAROMBL RSOV, AR A IS B v
SCATOLGHIIE A s KOVINRIHR AR, &0 SAlgiALE 415
FrOFEARRK, ZEHOBREOR S KIZTRE - ZH)

455077 (2015)

E5 #HEKROLIE, A EELH, 57—V —THNAHR
Wb, B AGEY — M X 288,

BUWWEEF Lz, ZUEHOREAERLET,

5 |FSZR

KBRIEF (2015) 713/ FHF 24 £k BT TMinpE. KR
==y (EHH : FR27E4H24H). <http://www.
pref.osaka.lg.jp/midori/midori/g08-kasinaga.html >

TR G WIZEAT (2015) F Z AEABAER DR —ifii 245 P
L C—. [ 7 in RO FEi] WEEE 2. <https://
www.ffpri.affre.go.jp/pubs/chukiseika/documents/3rd-chuuki
seika26.pdf >

FRMAR AW BIE T (2012) F I MihOBFEEE S WS T
2 B A SF B 72 1c—. FMR AT S [ 7
i) Sy 7 vy FEERBR. <http://www.ffpri.affre.go.
jp/fsm/research/pubs/documents/nara-fsm_201202.pdf >
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[ I ¥ v~ — B IEAIIE |
Report on botanical expedition of
JABG's overseas program 2014 in Myanmar

RN AISELS - AN B—BR2 - KRALR B - gk =55 - G B0 - gedk 18— -
KaA JE - 1535 32+ - Tin Mya Soe® * Tin Tin Mu’ * Nwe Nwe Win’

Kazumi FUJIKAWA*, Kan’ichiro ISHIUCHI?, Satoshi OKUBO?, Mitsuo SUZUKI*,
Takeo TASHIRO, Shuichi NOSHIRO?®, Mitsumasa HASHIMOTO, Yumiko BABA!,
Tin Mya Soe®, Tin Tin Mu’, Nwe Nwe Win’

*%H%iffﬁlﬁﬁ_fl@lﬁ ZHACKS: - S HAHE (BK) |LLIRHE R - A bR A hati -
STMARAWIZET - 63 v v~ —F v & VENLAREH - T3 v v~ — MR
'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

B PRGN EEREA L. I v v —dUIBRIEIC BT, PR26%F11H26H A 5126H £ TOITHMIZ 2 v
v —BREREMER LB THEE SN, HERRRBZh T, S a2 VENARO T v 7 RIER SRR AR
T A Y P = DHEYE RS A O ST O /A, RIREZHD =, 2222 OHEEOBRREBET 5,

F—7— K A ERHEE, 2 F-VEYE, e VEV AR, v v - REERY Y

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

AASAEEREA H AR 14 220K 26 47155 o1 el
. v vvy—dlIHIAIE CITIvrv—) IR0 TF
26411 H26 HA» 5 12 H 6 HE T 11 HSNZSEfE & /-

(#1). MERIREIE, K225 EOWIFHEBE» S D2
FRELOWPIR S BAaL 8 ATk sh (£2). Ivv
< =PRI BT B v 4 VENLARTT 4 - N
FEhaL. v rv—M—DENHEIIRETH S 5 F— Dk
RV YTy, v v ZL—Oilids Eatig LiziEnr, RIE
PRI A STl 572, REED T RA 24—y NI
ZHEDBRE, Tu7, RIEY R LEDT—<IC
HOMEREAE ., KBFEIZE EIE LN BELE LSS,
b 5P A DA & BIEM Tz, AMEIEERK

BAREE LT —IZDWT, ZOERE £ L0728 DTH S,
k. ARSI, WEA—4X= (http://www.

syokubutsuen-kyokai.jp/) IZCABLTOEDTEEIZL

THE2O, ARIZEI A LI —F B WEET 572,

. FRYVELLLEEE
:k/7~¢ﬁ$:MEﬁéfvaijﬁﬁu(ED\
BRI . KIS LT, 1997 4RICIEL AR
ZHilE Ehiz, DIEnISHE ARIRIRIXIR Ch 7208, R
FACLIR IR 23] 25 A TE AR L 5572, =
s VERL ARG Y ERCAE L. R 723 e
A—IMLTHD, Ixvv—HgDFvay (FE:Es

* T781-8125 AR ST HE1114200-6
Godaisan 4200-6, Kochi 781-8125
saussure@makino.or.jp
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455077 (2015)

x1 FERB6EEBNEEFHAEDHER. *x2 HEKESRE (FAEIRAELE)
AB Rra—Iv o N
11B260 0k MEZER, v waE, B §§(§$§§) AR LY EHENE
i % r— B

11B278 6K ;iiéﬁégﬁA%ﬁ\#M/T\ﬂm%§MM\ i S
118280 (&) F~¥&2 EHiIABEF~%2> (EV N7 EIE AAREL AAME L LRHEME R
11P290 (1) Fv & ETABRRBERM. 577 It RDICEE BA=H  RACKFENE
11B308(R) Fv4 EABT2NA*HERGICEE BRARSE  FTRROE&ED

NH LB, HNoF. BEEERRERE, L F— (MTXAERR =T RR )
12ATRA) s meemm BEME—  RSTITEGE ATRHA S TR
12B 2@y [IVBRYSTHRER €2u-U Bl JVF mARE  KERERN

— LYV (7T - REBTA & BROEME)
128 3R (k) | ho K- SEMERERE, TS F— LY AT BSHEF SHETHEHENE
128 4B (K) < &AL—4%FmB, v—7v bElE, v 4L —F
128 5R0(2) | vodrv—4y NEE, v O msR
128 68 (1)  REATEE M

R1 TR26EEBHERAEICE TS I v Y —EADREEHI.

FUTI) 232 CR, ZOWLTHIZEE 3,053m Tk %, ZD

WCHD, NSy RXUNETIIF— IR 7 23

BIT450m TH D FEEIC K> T F IH ARk, Wit
WTHIENTED, B OINTHZ TOMLEX 735 KEL 5
HI2LX2080DTHS, ENLARDAITZH BN F 0~
Ui, AL#95,000 AHVE S 34 34 U Cl3ok & 4] T,
JiNET O 7 AACHA 2 BB e ., B IRREAE (%

FK TR D L U RUBTD S IITEI AT TR = 7
A =ik, doiE RhmeMicids 2 2 $F%
TRV ER &4 B HIESI, R oh ey v o)
reATOBRkE A%, IHTEM TR R e 2D
TEICE I LM EBIEE T 5T LA TES, (BRI
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X2 F¥ & EALLAREOEERE.

2. FYYVENRETHESNAEY)

HE - b IV HROR, HE 7 Y7 OPE LT < (2L
BEL., MYIXRTIIA v FIXR~HEXREFETH T e
5. 1oy R 2 & ONCREI P~ A IR C R A
ST TH 572, FHIER L2 v v~ — D5 —l&IC
HF=%F~sy (€2 U7 (3,053m) &, HHEX R
Y% 2 MBI, BOEAE RS TIRET 5 Z v T,

1,850mfiticid, ©~IY¥ 25 (Prunus cerasoides.
X13) OEBIIEALEE L, miEFHEziEs v
Y (Pinus kesiya) OMMEZ . HEIDOIIZEN e %
D723 AFIg (Cornus oblonga) DHEARN, Fizkn
REEAGFOV Y VIF (Rhododendron arboreum) HME%E
Sz, 2,000mZ@ES L. FUSNIBISEmETY T
WNLT 4 TIE (Engelhardia spicata, [X14) 2RS4 E
KEIZDDIIDTTEA T 2D | BT -
V- LDFE f&ksd4 xFtyas v (Eleusine
coracana) HMSAEL TNz,

2,680m DF & B LA 58 LE RO OREPIZI,
7 N A 7 AT 72 Quercus semecarpifolia (23 U - T
Rododendron arboreum %% Z HIT{RA LT\, AR
DIEVEARFEANITRTEE2D . Z20HhiZid) v Fog

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

IWTEE, Y~ vT (Anaphalis margaritacea) &M
Oy TURBIEMEDL D, H~vX3IE (Viburnum
atrocyaneum). FFH~ K@ (Sorbus verrucosa). 71
* (Symplocos Iucida). %% (Lyonia ovalifolia) s
EDMEAH A DTz,

No.50(2015)

3 bS5V HY U Z (Prunus cerasoides).

X4 I>HIVINIVF « TRE (Engelhardia spicata).

5 Zo0OvE (Geranium refractum).

T AT I, HEAET a4 PEA M) Fo—
I Gt~ F Y (Strychnos nux-vomica) \INTHREIZHI (S.
nux-blanda) HERFORFEEFEN Oz, “HEEETDS
MOV AR EH XT)E (Mucuna sp.) (&, FGETIZEE
NIREETHREEN T2, O SITHANVZARLE)
HaA, NEBEZGWE N -7 H 2V & (Platycerium sp.)
MEARIZEE L, K&EEL VY94 (Cymbidium sp.) Ok
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WEL Nz, AANNY VXD 1R (Scurrula sp.) HVEA
IHEADE, 12 RADIEE DT TN I > vz, (i
F&A)

3. F¥YUELILEDRhododendron arboreumn

Iy v —DIZ DU IRIZIE. Rhododendron arboreum
subsp. arboreum & subsp. delavayi 23RN 54 LT
BLEND, - PEDfifRE T E 2019808 2 B
U. R. arboreum DN FRFOFREZ R 5 Z L4 H
& LT~ a YERNLARICHD S Zelilk o7z,

Fv a2 VESLARETIE, AT E1,800m TS
3,053m DINTHE TEF LB, Ik ANE 2751
T CHGEDBFH L 72815\ Pinus kesiva Mk FlgAL LT
ATHED, LETERidn k ANEZT =8I Quercus
semecarpifolia & & {12, BIRDET 2B 2T L T

R6 F~v4ar EEROBANRET DEM

7 F~<2>D w974 (Rhododendron arboreum).

455077 (2015)

% (X6), YIHIZFv2VITHIESRZ LA HMELTY—
7O 2,700m £ THEIL 7248, 125 1,900m (\HEDE 37
ANEAD P, kesiya BRIZEHRIDEE DT B R. arboreum %
HENS RO TZENTERE (X7, ZhUIFES7=KDF
ST, fEE O 7-kICF~ 2 VENARTH S A5 813
BoTWahr5720Thb, LE5H5DE. 13— TIE2H
75 6 HAMEDHEHITH > T, UL DO E IR TOEIE
15 Hii#Ths, £ZA0. Fva YENARTIE11H
REVSHIADORHNZ, FEOEAA ST & 5> Ths
D, ZOFEI v yv—DHDIKEEN THS 3 HEE TIERE
DTN LT, ZRUZEMEI I 501 =)L
EDEHIDENE R X182, PIIRTEIE L-FRD T,
ZZIERTS &SNS 2 MEOENIAHITH D . HEA
IS=UAEET 3 2 IFREE X B TR0 &S Th
o7z Gt BB G205, @{ET5 TET
bHB, (BEE: BE)

4. FRYVERNI LR THRESNITRE. VR0
NSLAR

Fe g VE A ARTE BEET /MO HA R &
2,620m ST, 7 NI L& (Dendrocalamus, [X]8)
A 650m R TS L7z, T Fah 7 a2@id, 7V
INE~ 7 TEXDERFARAEL T . eI ESH
12725 < HVFAEL Tz, 650m D& B MZRIEL
Tk, — KT RS SVORBRLBIZAHD . T
5-Tm EKMTH S, ZOTNTORRHEIMEE DT

X8 TR OhTLRXE (Dendrocalamus) DEITE.
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%, FEE600m I THAIEL TOfkiZ. 10 A< 5VLOfE
PR B L. ZORTHPHEL Tz, BIER L7z 2 D08
3 FROEREM 208N 5 T BRHLTHIfEL
FSREORRIZBAE L QR WS IR BIER & 7=, 174
OFHEIZ. IRERPTEE A RDET 5 %5 Eiaihid 53,
BiEL727 Y Fah 7 4 Z@OBEIRIU DN T, IREER
BATE L 72 BRDSEIROBE 755 . — O AR CRITES
&0 (BRG] CHHTE 3 L bhs, HRELL
THHES 2 /T —AISFET 28V VY w50 L3R 505,
ZOMOBHERRRIZEY Vo F 7 DOBA LRI TH S, %72
FIVEIZIBRHCE D374 <. FREDREAECEE > T
BNZ eI N, (FEE - Q)

5. FYYVERNILE THRESNIEREY

Fv & VENL AT JO ORI CRER 7SRO
—HRE WY 5,

Agapetes mannii (X19) : Y Y PR 7 # XF 2 )&\

(Agapetes) fi¥mz., v~5v, WhE. FE7o 7. HA
PR SICK 5 TN AT A HEAKME AR TH S, A. mannii
A Y FIZhWT, BIER AR DL TR=2Z MRS L7z
LOEFIOBIRIE > THWS, KA, e
13.382, #i£%93°56.211, fEE2,724m!H\W\ T, A. man-
niil OBUERR 6N, 2 ¥ v ~—TI13A. mannii DBEED
SZHUIHOSI, B ADREOAKITERE S THUERS &0
FNRERTEEINS,

Cassia fistula ([X]10) : AFEFA L, SARGIZ A
T % < s &z, C. fistula \IHFET P T7IZAET
BIEHERIT. B~ 7 YOS 1,300m £ THRIEBMPE Y Z
—VMEEKT S, 4 N TIE IFECRGETER. PUsSiE.
gEIG, PLEFEMATR T I ARG SN TED. HowiE
RPEWEE LTHWSNS, SOl C. fistula l3A6##21°

X9 VY IBTHANRT ZIE (Agapetes mannii) DIRIR.

No.50(2015)

10 ~ X% Cassia fistula.

10.960. H%94°06.643. 1L 830m (ZH\ TR I Nz,
ZOfE T & AKIZ— HET 72 DEAERAE L HPEST 52 5
T, Iy UI—TCEEHEW I0IFATEIE L TI6h
Tz, (BEE - )

6. Ty UV—RIFEFNRE - MEREE

M. KO IERT T e e 75 Z LDk
BNNADEREED U TR A2 Ch b, ZIZ T
Frv (DY) BENTS, ®ET7 T CRERLE IS
HATFENTETNDEFT IV, Iv v —TCldF /<%l
DEEIEE R (X1, ZHIHEER VT2 ofh
TREDSY, BB T oM H R % 7 5
ZEBHRIz, T OTIZBT B EF v (XTI
Fa—A4 V) F. ¥vayYa (Areca catechu) O (¥
vawY), Fv (Piper betle) D (7213588,
IR A AT A28 D Z L IDOHTIRANRE, HosRICAE L7
M 7 I 2 5Ty O R RIS FH A R L, I v v
VTR VY (FFdavy) LS, £<0%E. by
¥ e LT, #2353 (Nicotiana tabacum) DIEZEMNNA 7=
—HEDORALNADE LS, v vV —I3EEEBDE L
ETBENTHNAGPEMET DD, Z3TE WS N
IUNEMET. 7V EREANZ AT WD E ST
b5, FHIPO TS LWE 7 VY &IMATID . Lotk
I3 H W (R Xz g —LWEhsn v Y)E
Glycirrhiza RWE) #BNITAZENE N, Fyoo, <
VEV—, YUITVOEEHOEDHLTE . FvDHESE
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12 F 27 DOEORTOHRF.

B11 ¥V #ifibs
Zhith .

<HYEMACUNTTRE->TED (X12), FyooTidE
vay D EZ O THALERHFE > T ([X13) . ZIAD
K& I ADEFAD LS T, KENEH < TEAIZ
B, HEVNEODERLBENEITH D, Fans v vER
L7z ZATIE, fo-vray DamRE Tt om< Lshs
ADSTOIIHEL <, MEEAEILE T L XIIEAL A
TTLERAIMEDA L >72, F/oREyay V%I
B L e S RO AZE L DIZA R DFE DB ETH -7,
(B = RALR)

7. SYIR—OR

2 ¥ I —DEEDORIZYIL LB Melanorrhoea usitata
EVWHFEIHT, 44 DBRLFCHICTHS (b2 VR
UTERE ZOAD»SHD) . FNTERET AT, B3R
& 30em (2 B FEMIZ TR (X114), SMSIEIME -2
FHZAD . B, FEORITZROEHD . LA
THEES72BORX LB S TES S TE LKL %, B
BEDOY =X VETAPSEHEIAETDI » AT, T
ZOHIKCIZE AR e S ZRIZh D, —/ED K
SHBDRATIIA»S 2A7ZE0 9, FEERIAR, K
FRARTHEZE45em, BIE 15mIZE T (X115). 20-30cm
25 ADEDNE -7z, BREOERL, BEHir -2
¥ OREDIZHIEEA ST I . X FIFIRT 0L, %
NI B A YD, F9 sauk EIFEIVS—LD X S Bk
DNFEBFIATIZUT I 5 _RICHIL TR Z D
Hed, KICHAS A, 7 Zh 6 K dea B sy
TCIFAHRmD FIZ20em IZEHEHTID AT, DT
ZlEIRISHEZUID AT E . ESONESem. & 15emIEFED
VEROEIHHRS, 7 LT VFED FHiZ sauk DA %%k

455077 (2015)

13 E>OussEl.

=14 I F E15 #BE15MIFED
Melanorrhoea usitata®DZ.  Melanorrhoea usitata.

X16 ZFEEOKTF.

IS U TESFTHIAATE R 2810 . sauk 2 F5R L TR
DL ZAIZHE AN, ZC>TEIE & Blcmh>Th L (B
em FAET) #Hpdd @FALES Z0) (K16a). VFD2,
3em T2, sauk DFATITBAHF T (kyi-tauk) 2475
iAte (IX[16b), 5 (-7) HRIEWEADINT 5, 11fE%5]
xPhiE, WE 5728 % sauk Ti#i (sagar) (IR, £F
U Z=FIRIID TR &, BAEE F 5T ol
BEDIEREEITS e MidND K572, D THLE
PHIRER 2 2 OIS . A DRSO 2 02
DFFIHZZ 572, (BREE © S0k - REVR)
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17 EAIH> F—TEPE. HTROBCOHE 2 ->Twh,

8. EiLhY F—IEYE

vV &L — (Mandalay) #5%970km 72125 1,070m
INEdAEY =1 Y (Pin Oo Lwin) (&, #ETAFY
ZREE I 5 BURIZ R 2 Ol e L TR h T
%, ZOU[OHULH S USMGINCIERL S v B — Dk
Flxd 5. 1915412, 7L o2 2 vy — (Alex
Roger) DOFIZLD H Y F—=HEWFEIOE A E T4,
1924 4E1ZBARI L7z, 30 =—H —0#dhiix, 350 FEOE N
NOWIHRERRE TS (X17) . RN, 1325 PR 4
ffb. HL EROSDOEM2 550, 250-300 %D A
2y 72k F AN TS, 20104FEH 612 5 304E43,
Iy Yv—ORENy— (Htoo) MEREREMEED LR
BERLIN TS, TyLZARFRIZLIZEEbNSA
FVAEVF 12— (Kew) HEPHEOFHFMXEFRL LS,
Bl IZRFERE L, 95017y 3 Vi tng, £
DL LT, v AFL v YR F 2B 20 IFL 9LV
TAXIRER DD, ZLTC, 4. raty, ISV
3 FNALI Y 3V THY, BORT SHEIIMYDEDTH
%, &=, EUu—)) v OmEEXEET»LT, 78R
FEFA Y 2 =2 2007 FUFL S, BE13HDAL v T
DENET S, v yv—IERETS 1500507 v DS 5,
ZDXy A —T300fE2 L ThD. ex situffEDH]
ERIZLTNS (X18), (B4 - 555)

KBTS0, BEREMEZ MG Dr. Nyi
Nyi Kyaw i £. [6]#& % 25 24 9 0/ 3% 3 Mr. Win Naing
Thawiafk. [RIBMIEABRTMr. Zaw Win MyintfrRI2id,
[EINL ABTCORMAF A, Y F— kiR OHEHE. %
HIRESREAIOR S Va0, e, AT~y
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X18 Z EEFEEEYZ—.

3. 2 [ &£ Mr. Thein Lwin, L ¥ Y% —@®Mr. Law
Shine 23, Fv& VESLAROBRAEIC, 2L RO
Mr. Thant ShinlZiZL S #lEEDOTL Y, AT
GRETW N N2, ks, RHEO—EITH A 4 £k
SEE IR MBI S ds K OMERERET L SIS K> T
fEx iz, ZhHDFH4IES L L RiF5,
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Current status of endangered species in the
south-central part of Hyogo Prefecture and
their preservation in Tegarayama Botanical Garden

A i - iR 2 - I (el
Shuji MATSUMOTO - Satoshi FUNAOKA - Takeshi ASAI

B ol 57 T L A

Tegarayama Botanical Garden

B T A GO SRR, 220G ORI A KL < HEL. S R, KR S EREF LT
W5, ZOHNZIZE < OWERFEIHREAS & E N2 2, 720 MOBBREREIEZ I & > TAEOHRIZ D 2273 56518 Dk <
e ARETIE, AT R ORI 35 2 AERE T O BURIC DWW OB L. TR SR T IR L T B R
MRTF OO MAEMITT 2, 7H 4 XFELE, AAEHAD SR L 2FEICOWTEE T & ORMIRFEIT>TH D,
— IR T & L TORFI > T g, 7o@ithzs E3EEFEAN TREMRD§ 2 HEIC 2 > TH D, EHEIZHT
ERBAMR RO A D EBHBNBIRNT D .

F—7— KRR A, MEWSEILRE, 720t

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 B 491,200mm & D7 < &EEEO
1,700mm & HERTE 70 % IEE Ly, FEAKEOD 0
W30 MAMES L, FYHOBER AR E UTRIF 24T
%, T2OMIIAEENHK 21 A Erd 5 &b, E<ICPHH
ARz, FERIIAE—D7-0hE & LT 38,000 fi&ir LA
FAERA. 2RDINSRO 255 5 (SR 2015), 1l
i 5 O RNR B E TS F S EABREUAAET
5, BRI SRR THAIZDIAND . KIS
MRS S, FlieEE OO BA TR AL T
W5, F7z, IEEETHRENIREEC 40 RDOEPEL &
ek o>TkD. THARIONYRY (Hibiscus hamabo)
RHIYV)THFEDO T 2 NF v (Rhynchospora

brownii). /NY7 M4 (Schoenoplectus sp.). /7%
(Schoenus apogon) & . WL NIZE 55D ksl
BLTWS, I TTHEA & &b, kil
W TUIEIRE AT 2 EHD LR A TERR S
THO. FrAROSEER & & SITHEIERED~ Y3 T v
(Psilotum nudum) < b %% ¥V (Hypericum
tosaense). v X’ (Eulalia speciosa). 77F/35J %
(Vincetoxicum atratum). A Y~ (Mosla japonica
var. hadae) 75&. TRV R ONS, YHbIgI37-80
e /NS TS DAk E ST BIEAAEL . SFE
ZRREREDDVER LTS, L Lah S S Bii Ch 5 H
MFRAKEE, 7ol Nz EIZ AR EE 2 b TR
9< IS SR8 D7 50, —ERD70MTIE,

T670-0972 S IR & T FAR93 75 1
93, Tegara, Himeji, Hyogo 670-0972, Japan
s-matsumoto@himeji-machishin.jp

—117—

E



Bulletin of Japan Association of Botanical Gardens

KEED L FINT b DIFHERNOA =/ SZAAHNEFE 1Tm B EDGE
ETEP ARSI R EA R L. 3R TTOE TS
59X (Pecteilis radiata) 7WEB T EHELEREH5,

ARCI, A i 2 e S UL b S b sk oD R L
OBUREF LB LB, gL TR EEYIET
Fzhitn U T AR EREIO AR AFOEL D AL DUV TR
9%,

¥, AR EIIRE S ISR AT 4Ly FY A b
R T GHES dohip) 2012 1 ZRciis e s hEtzfa L. [e
- REOH EAH R B RL y KT =27y
2010) % [EEH A OMRGE FEE MY : vy N TF—4T
v 7 2001] IZOAGIK SN TOBFEHIIIR Nz, G
BUZIWTET ISHER L 7= [P EAEn] & L7z, &fd
OF#IE Y List CKA - #2Hd 2003-2015) 1THEL 72,

1. EERHEICHIDEaFEALIEREIRE
DI
1) 7=5HhDiEY

YR A KT 2G5 ARICT-DM D5, 70l
KREL 2D BT ENTED, —DilE Y, PP
BT 7 £ O3B 2 JE P & SRR TEEAh 7= Ui ) v it
T, ZLBKRIIC K> TRITh QW5 REMICERES %
EUPRIEN O ERBENKEERNT, — . L EDR
EHE IO TES 7z ild it e B SRR 720
WAL, KOG S EOB IR FE MR
KRBT, Z< OMHPIETHFEIEE T2, -0
BEHAKE LT, &7z, 2395 KRMIC KB E0KIFDHI?
KL LOEE % T 5 HELREN TH S,

7= BT NN S M=K T B8
57, BIZEZ L DMINEF LTS, 7-0itkEnd
KROB7ZFTHL | 7=0MA RS 2 MR AIC T T
MUIEEG LA R O NS,

a. K& ORAAE)

72O AETE T AN IEF AN hlKREY), FEEERE.
VAN, SRR 4 2V — 5B a8, Wl ED
AR HAMRI LT § M HE IR E S R D, F72, K
ISR o T, B, AR, oA,
ERIERE TS (AR 1984). fifgad & hr-imfaii
TR TRV ISNTAHELH (Alisma canaliculatum
var. harimense) . V)W NAEX F) (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).
X 32 (S subglobosum). 3 A3 A (Eleocharis
acutangula), ) NZ\F1 v H A (Schoenoplectus gemmifer).
FREREYNIA =2 (Euryale ferox). #2527k
S ar e xaykr (N
saikokuensis) . 7 B
(Nymphoides peltata). #7574 (N. indica). £EF
% (Trapella sinensis). I/3/ L1 (Potamogeton
cristatus) . VKRNI HRRAZ RN T I X=F  (Isoetes
japonica). *2°5 7 79%E (Myriophyllum oguraense).
2 F% (M. ussuriense). IAF A3 (Ottelia alismoides).
274 (Blyxa echinosperma). VL3274 (B. aubertii).
4 bE (Potamogeton berchtoldii). A4 t b)/rE (Najas
gracillima). 975 3 M Ve (N. chinensis). TFEEREYNZ
WY 3% (Salvinia natans). 4 XA XFE (Utricularia
australis). /4 XF%E (U aurea). A4 XFE (U
minor). IH T X XFE (U exoleta). +FF 7 3
(Hydrocharis dubia) T®H53. mITOFETIEZ XFE
(Utricularia japonica) £7%22%% (U. dimorphantha)
FER SN TH ST, BAMBRO W TREND B 5 o
b. MR
7D TE DXBRIAE L 20KV H D, —DIIH
DR VAL ERRRh ERID & ZA TR 22 58 F 5 72KR
HEM 2R THEA TN 725 Ch b, &H0LDid, FiHk
TEICTZE 2IAICK DMT, I NSO SRkt
WP EE TS, RSN F 3 o FEY 73
(Persicaria hastatosagittata). XARZT (P. taquetii).
YFFE 27K (P, foliosa var. paludicola) .94 227 X 71K (P.
foliosa var. nikaii). 4 &5 (Drosera peltata var.

(Nuphar oguraensis) .

v X ¥ ¥ (Trapa incisa).

nipponica). 22/ 7Y (Penthorum chinense), X<t

(Sium suave var. nipponicum). Y& XF X (Mitrasacme
indica). A X7 (Swertia tosaensis). Fa TV
I X T /4 (Pogostemon
I~v oY

7 (Amsonia elliptica) .
yatabeanus). I X324 (P. stellatus).

(Centranthera cochinchinensis subsp. lutea). 749
3 3 7 * Y (Utricularia uliginosa). +®YIN=HF

(Ixeridium beauverdianum). 7T+ 274% (Eriocaulon
parvum). Y27z vaA4 X/ (E kiusianum). HH Y
Z (Diplacrum caricinum). %73V 2% (Scleria
mikawana). V¥V, b¥VUY (Pogonia japonica). 3

X bV (Habenaria sagittifera) T®H 5.
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c. BEfkhEY) (FEEAE)

BARICIEEFAEOREYA R S, FXI| 4% & OHEFHE Flh
INTOIMEE D i AEE WL enTEs (K
2001) . HxITOFATE FHEYNZ 91 FH00 FIE L 3HifE 72
S, FFEERYIOTEETH D Ln otz (A
2010) . fiffgd CE2MGRIEIHFRI T A M) (Hypericum
oliganthum). Y F2'V) (Potentilla discolor). 4 X/ %
I v <% 4 2 (Bupleurum
scorzonerifolium var. stenophyllum)., A X % 4 2

(Vincetoxicum pycnostelma). * 7% & 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§OMHE &80, &b, LA
WEOMAFERIZIEH YL~ (Clematis patens) HVERLT
WAL H 5,

(Lespedeza tomentosa)

(Siphonostegia laeta) .

2) ERERtONED

EEHICHAIZOR T 1 & 72 200 B eI 3RS 2588
W2 ELDOLNERET, FADORBlAZ/RT, fdhiz
MG~ YN T v A VEFY Y, VFTY . IV
P42, bPHFEFY. ATV TV TV (Swertia
pseudochinensis). 7F/37V Y, *AAXwUY, FieF
IEF (Siphonostegia laeta). ¥F¥av. TV, UV
X N¥ (Fulalia quadrinervis), 5713 w775 E DX
RIS <. ATHERREL M EFa DL LS
7 (Coenonympha oedippus) & RT3, F£7-, KL
PHERDAEE P A FEEOMAR Z et FESISi3A A~ s
a2 v (Cardamine arakiana) <3/ 334 %

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

3) HAIZRUBEREDEL)
HAUZPHERH IR ORIV EE T2 L ZATHBH, i
FITBT BHRMEDR AT, TERMEANRA$ 2N 5
%, MR TEIMMfEIERRTIT Y OV (Marsilea quadri-
folia). 7X¥F* b¥V). I XYY (Rotala mexicana). 77

7 F ¥ v (Veronica undulata). Y 7V 5% % FF

455077 (2015)

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

4) A BrREAERONEY)

W E S KO KBRS . ShkAahEE %
RBEZENTES, FAMIZBO T DL Z A4/
TURIVAY V4 (Salvia plebeia). R -72£ A1
v #4% (Ranunculus ternatus var. ternatus) X&/K
23w YR (Orobanche coerulescens). 7 /37~

(Eupatorium japonicum) MR6N5, i, ¥/ h4%
FHEWL 72 F A oND, PHIROE RN~
(Limonium tetragonum). 7 7%7% (Aster tripolium) .

72 ¥ (Artemisia fukudo). >75F (Triglochin asiatica)
MWEETS, WIBRT V FIZi3h 7YV (Ruppia maritima)
NENHRENI=A, BURIEE X U,

2. BECOEREIEEYDRE LERE
KUIHDH LT, S F IF BB S FRHOKIEIEfE
DBRONBH, ZDZ B FIHOE BRI TH D |
X SHITE72DOMRPHAZE, M EIXH F DI Sk
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1 EREEPEH CHEINLREESIRL v FUX MNE#E (EFTI)
A e % %% LB E EERS
73—
: ﬂ@ﬂ@qﬁ FEA RUNASHELH A//gma canaliculatum var. KEREY) © HAAEY 7=t
| IAE harimense
2 (CR) |#AbMXUVYTY | MYF RFY Hypericum tosaense BERENEY R
3 HYYUTY | IR3IA Eleocharis acutangula TKEEREY) @ HhKAEH) F=sHith
4 | ESERFY [ EVEFRF Trapella sinensis KEHEY) 1 FFEAEY) 7=8ith
5 e BXEE THEXFE” Utricularia dimorphantha IKEAEY) | FEHEY) ptiodicc
6 ﬁ‘ﬁiﬂéﬁi B 7 RYNZHF Ixeridium beauverdianum | iREAEY) Tzt
7T eny P77 FAXIIINIL OV | Cardamine arakiana mAREY), ERENEY RS
8 | FREYUY | TEFRFY Hypericum oliganthum BEENEY BERY, /=Dt F
9 | x7 YILAYERF Syneilesis tagawae BEREAEY BERY
10 7> LhTUry Herminium lanceum BEREEEY EREH, 7=0Htt+F
11 FTESH TIVINFELH Caldesia parnassiifolia KRB @ HhoK - IZEAEY 120t
< < Sparganium eurycarpum . .
i 271 EE )| subsp. coreanum TKEERES @ HhKAES 7=t
13 7)) eEx3v) Sparganium subglobosum | JKAEREY)  HKKE 7=ith
14| AYI)TY | NaRACH LA Schoenoplectus gemmifer | KZE+EY) : HKKEY) =it
15| FrIIUY T IVY Marsilea quadrifolia IKEEAEY) IR EEAEY) JKH
116 | AL FZINZ Euryale ferox KEEREY) : ZEELEY 7=t
17| 2L *7ZaAyKR% Nuphar oguraensis KEKEY © ZERED f=sbith. Al
18] 2 L HA4A7A7YKR | 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 7=8Hith
21 TIINGTY AT THE Myriophyllum oguraense TKERES) © IEKEER =it
22| FFHAZ IZXFF/1N3 Ottelia alismoides IKEREY) : IEKAEH) F=sHith
23| FFHHI 275 Blyxa echinosperma KRB @ TLIKAE 7=8Hith
24 | FFHHI JIVIRT R Blyxa aubertii TKERES © IEKAER f=8Hith
25 1INTE hL(jé EI /I\\ Ii?)-t ) Najas chinensis JKEERES © TEIKEEH KH
|26 | #riavt Hriavk Salvinia natans KEHEY) © FHEREY) 7=8ith
27 | Z2XXE VESESS Utricularia aurea IKEAEY) @ FHEHE =it
28 ZXXE :(? ZZ?:;:E) Utricularia exoleta IKEABY) @ FbEAE =it
29 | 827 XhKRET Persicaria taquetii AEREY 7T
30 45 VFERHE 5 rsican follosa var SEAEAE Feth it
31 27 YA AV X AR Persicaria foliosa var. nikaii | y24EEH) 7=t T
32 "ﬁ@ﬁgg FLAEYE kX HY panunoulLs Tematis Var- | st il
183 (VU) | Ivun¥ IXTYN Rotala mexicana REAEY KH
34| Y Xzt Sium suave var. nipponicum | ;T4 HEY) s
135 <F ExrI Mitrasacme indica AEEY Tzt
1 36 | YRy 1XErTY Swertia tosaensis LB =8 itiEi
37| oV IXNS /A Pogostemon yatabeanus WLAEREY) 7= IR
38 S NGY | vy Centranthera cochinchinensis SEHEAEY) PR
| subsp. /utea
139 | KT JOKRS T Eriocaulon parvum phicka =t /=6 7] 7= it T
40 | RTY V7Y UAqA4X /s | Eriocaulon kiusianum LEREY 7=t
41| 1% IXaHED Elymus humidus ALAEAEY) 7KH
42 | hy v Ty | hATS Diplacrum caricinum JREEREY 7=t EHb
43 | HYY)TY | IHhTL T ahY Scleria mikawana phia =t /=L 7] 7= IR
44 | P IX AR Habenaria sagittifera AMEREY Tzt
145 | NZ IFTY Potentilla discolor EREAEY rtEF
46 | <A 1 XNF Lespedeza tomentosa BEEAEY) f-HiEF. BER
47 Y 3vvHaa e T EpittF. EE
48 SYINGH | ARITIY peronica polia S A fewittF
49 | dJx/NJY | FAeFIEFX Siphonostegia laeta BREENEY -ttt F. K
/50 | INT YR INTTYR Orobanche coerulescens HEAEED FAE7KE
51| *Xg7 *x37 Platycodon grandiflorus BEEAEY) f=HtEF. KRR
52| 1% YR Eulalia speciosa BEREREY =it F,. EREM
53| I *7 Cephalanthera falcata EREAEY et F, kM
54 | HHAE TFINTITY Vincetoxicum atratum BERENE R
55 al NYA=TAY &= Fritillaria japonica BREEY T
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(%1 0) o % )
R wa % ¥% LEWLE LERE

| 56 | FTELSH TEFY Sagittaria aginashi JKEEHEY) - HHoKAEY) 7=, PRHE
57| ) ) Sparganium erectum JKEEHEY) - HHIKAEY) 7zt
58 | ) Y2 bhIU Sparganium fallax IKEREY) © HhKAER 7=oith
59 | D) FHIIVY Sparganium japonicum IKEHEY) : HhKAEY feit, KE& Al
160 | IYAHYT 7YY Nymphoides peltata KEREY) © ZFEAED 7=8ith
61| IVYATT AHT4% Nymphoides indica KEKEY © FEAED 1=sith

62 IX=3 IX=5 Isoetes japonica KEHES) © SEKAEH ;‘;é’ﬁ,’ K A
63| 7V NITY | 2FE Myriophyllum ussuriense TKEEAES) © TLIKAEH 1=%ith
64 | Bivaio A ME Potamogeton berchtoldii IKEHES : TEKAED fHit
1 65| BivLo | ATVILE Ruppia maritima JKEEAEY) © IEIKIEY) ATk
| 66 | 1INTE 1 hNUSE Najas gracillima TKERES) @ TLIKAEH 7=®Hith. KH
67 | 2XXE AXEE* Utricularia japonica KBS © IFAHEREYD 7=
68 | 2XXE 1XEXXE Utricularia australis IKEAEY)  FiBEtEH) F=Hith
169 | AXXE EXSXXE Utricularia minor KEREY) © FbEtEY) 7=t
70| FFHHR NFHHR Hydrocharis dubia JKEREY © FWEAE 1=8ith
71 27 FHIN/ IFX YD | Persicaria hastatosagittata | i\Z41E4) 7= $hitiE i

L - R . T 7=@ithiEith, FrREHh.

72 s | EURSIS AVEFVUY Drosera peltata var. njpponica | /T84 +=
73] (ﬁif; NAJy | 2aA/T7Y Penthorum chinense AEEREY) F-H T, Al
74 | U=y NTYT Limonium tetragonum BB ot
75| AN LoYxE2T) Swertia pseudochinensis | JEEKEH) R
76 | XavFILy | FauTvy Amsonia elliptica RAEEY 7 DithiEi
77| D Ixzxa/# Pogostemon stellatus REREY) T E M
78| v 3Vavva Salvia plebeia ey 7)) 7z8itiE i
79| d=/NGY  HTFV+ Veronica undulata RAEREY 7= &ithiE
180 | 2XFE LIYXIIHXTY | Utricularia uliginosa REREY) =g
81| *7 I7xy Aster tripolium BEEY B4R
182 *7 EAN Artemisia fukudo iesy 7)) B
83 SINF SINF Triglochin asiatica B4 HEY) =X phiba )
84| Zr YXUY Pecteilis radiata ALEREY Tz ShitiE i
185 2% =iy Pogonia japonica WREREY f=shithiE i
186 | Ry HYFTILT Clematis patens BREEN~IREAEY FREH T S8
87| HA1E AZXHA 2 Vincetoxicum pycnostelma | EIREHEY) =it F. TR
188 U FAv=Tv Mosla japonica var. hadae | EREHEH FEREH
189 1% TORTERF Eulalia quadrinervis EREAEY et F. R
190 | X7 PZAY R4 Eupatorium japonicum B REEY~RAEEY pallll

91 TYINT TIINT Psilotum nudum EREE R
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Fr< SR BREUIA L DD DA UTIREAH D 3772
BAENSTEME TR, 720MWPHAIR. KSR
FTHZ L, Fio. HENIPES BN & OMERHE B L Ak
AR 2 EELREEL L5 T05,

3. EMEICHITDRERT
1) —BSRBEHSPRORE

BSIEOMIE LT, 201446 ISR LSO 7801 T,
WA FET BRI L2 SFV D720, EF7-ot e
Wr S fEFr O (BT 22X b)) THRKTER
12T a oY ORRE AR LTz, RHERICHT5F 3 vy
TOEFHUZT TS L 7285 A SITOBIRIEE & PUHh
JEMIR T, YAE IR - A e U TR & 2
%o LHEEROTEUSH UHEME/RL, BB IS
DWTERREL TS, LeLERSRELITNDL,

fitin [ e - & AR A SR U CHERR L7z, B Coofi 4
PLF LS, AT HIZI) 2 B E0ES T & LTt
SO EIE B 75, THIPE U7z i T B
ZefERE A PRI L . RN C— BRI B X e, % T %
IRTZEEEHL T 5,

LI ND 7 4 2 X F IO 78007 5 58 4 ZTHI
L7z E 2 T0%, TR E O M BRI O
ETHICEX 720, BAMIE R 572 B, Yigw
DRI LR A LR EI BIHRIE CIRAEL T
5, THEIFTRIFBACEIFIEAEDTT. & -1E6 M
TEC &> T A PEEATH A ISR CRA MR T
TESHY, HTHCKAEATFOERNIFZB L T D38E
Wedh s, FEAZBTBRERE LT, e DRSS i
FOENDH Y . IRENAAARETLARETERNEND
ZENETFEND, BRI IFEHABNZ LB L, B

—121—



Bulletin of Japan Association of Botanical Gardens

BERMIEFO 7 2 XFERISH L. B8 (FhEXE) %
I AT A IFERLLAZIFENHD ., —HUIEGHIT
0, ThZHRERRE T 2IZEES Cdn .
D L MRRIEOKED 2 . KEEPSEEE L5,
A X FEFDIFED, KETIAAIZY, ex3I2)HED
IZVHHR, A TZ e ATYRIRA LT AYFIEED
auRRME, IZAIABEDHTY) YR SEREYTiE
YEXIYREDT VI, NF Y a v TDFMTHB /) NTF Y
avT, FauPVyy, IANIT A, IXxAF, IV
TN E L P UARHREA TR L., 7222404 2P+
Fav, TEL XY, YTULHYERF, YFIY, 41X
INE TUNHY, oY R R EDEF RN 5 2 F—
TR LEH S JRAEIIED TS,

2) BEEHFHISOBEA

R EIT DD AEREATTELEDR DS,
ELAE E A SEFRELS 50, BRI MY & S EADZE
AR EITH AN, WRELIRD A4 6 ATF45 K9
IZLTW5, BETFOLMNEIERT 208,55 (Hh
2007) 78, [Al—FEETEEHFRA v b Bkl A%
WAL TS, ZOBE,S, I FHREIUC K28 A
Th2A, T HRE N RO 2 1T, Shkk
AU R 205658 55, FENSRIN= AP 7EF M XY,
oaRy s HRETIE, RIIERE L TRES LBA{EX
H, F TR L 72,

3) HEREIRIEDRIERAMTOMEL & %
AEHBEU QIR MBS (HHSRE, AR Sefh, 1
Bil) ELLBIRTHZEEET, HEOSEIZLAT
NS0, RT3 Tida< . AR E
L7zBE D DAEHEETH S, e Wi & 2 5N KED
TH a2 AFETEFIETIUL, FTREAPRL 725 2 ThE 3%
kD, THAXFEDEL D BAKEIIKEE S EHE TR
EERHELOEE Z BT A&, AH B L kgD 500
MR Ca S+ R B R Ay, Yk
FIDFIEIHIFNTE TV 2 X FTOA LN, H
KRODOBIEHERKN ) 7TE 5, LrLehs, BAHE A
T TP ENE D5, HARRTIERERD—
He UTHABIR AR B A036 H S U 7B B0 5 A fEOR S
507205, NTRFEOY G, 54 SN I=BRBUSHEIS T 572>
TBDRKE LR S . ROHBRIREESZ LB TE RN
B, WEEHIIZOBH7-0 & +G0ERL . BAEICE S 00

No.50(2015)

BiliaO< ST 55, FHIKAERENZAK G238

S L QHEET, HEUKIROB RIS IHILTORE - Ao

AL, Ty ba— a2 Z LR LA

IS0, 7, RAPTEI I 8ok G T
% (mibk 2007) .

4) LIEYETOM ) HEH

YR Tl SR RIS OREIRSE R 2 DU T
HAMTCOEFRIOFA, BSR(E, RN & 21T
S>TED ., —EHBOHNDNTX1-16 T/RL7Z,

K1 A XNF, TYLIYY 42 OfER
REIUT

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

B3 Fxav. YFITU. LTYX TINA
<. VYR OEHREIV T

—122—



H A hit g 1 2 s 450 % (2015)

R4 FYNZHF (RIF). Fhor-olidbicEE T oM, 75 FAEN 1 FHREORT,

K5 Faudvy (FadF7 bIR). EEMAHOOMEICET T A, BT gk A RERET Y T

e wYLIVYY (RYLIVYIR). EELATHO: K7 YITLAHBERX (FUF). HERCEFT S
ORI AT T 2R, b BRE T RO i

—123—



Bulletin of Japan Association of Botanical Gardens

X8 LAIVY (TF) OEEHIKRE. EHEmero
T 2.

F11 EERF (EZERFNXEH OFBRRE. 72oi
WCHEE T AR,

E13 IXIA (B YUTHH) OEEMKR ~
DUBITEF S AR,

No.50(2015)

F9 FAAv<TV (PVFH. mEMICERTTLHHE,

10 7EF XY (FFUVIR) OBEEHKR.
WERES2 72> il 2 A % B

H12 7H4X%E (SXFER) ORERR. 2ol
AT B A

—124—



H AWy 1] 17 2 5k

455077 (2015)

B4 RYNAZFESTH (FELHF) OBEMRR () T8 (B). 0BT (HOLHOWE « KIBHIT).

15 FA~JvnNa>arvoy (77578 OBRE
HuLRIE. TR aRer 1R 3 2 R

16 bFHF XY (FFUVIE) OBHEMIRT
(k) &TE (F). EREIcAET 2 M8,

ZOWEBEHETDICH-H>T, ARFELIS 272
EH U7z () s i £ 55 < DIRF R ORBIR IR IE RIS
EHORFERLET,

5 |FSZHR

TR (2015) O &k D 07280t i A — 4 R—

FHRPRERS (1984) S AURRIE T 12 46 1) B it D KA Ry, A
Y EL - Sy FERTSE 32: 127-135.

BREGASEARL v FU 2 (R T HEE SR ] (2012) BRBEE.

AL (2001) 7@ LTy, SROHEKR. 162-163. &
JE LA 2

AL (2010) JLEIEL D 7M1+ T Cl% S - fifh. JdEo
TEHE20%. 81-88. IRiREMRENIZES.

MR (2007) SRARORTFIC LB A dedli iy & kK. HAROE
YIRNC 36 2 MMEIR A, 105-111. HAKIRIE 2.
HH sk (2007) AEROA BESMREDBIR &3, HAD
TEYIENC 5 U 2 B SRR 4. 112-119. HAWYIE 2.
Karhal - FEHIE (2003-2015) [BG Plants fll% - 284 V7 v

2 2| (YList), http://ylist.info/

—125—



E

BFEEMRERGZEEESFES05  126-129 ;5 2015

MREOKEMGIHEI Y 29 F 29XV 4 V-
Bl 2= S RRTE I & PR 4

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
B - 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 CEIZEIROHENIE,R 5 5. Lo L, MERfEIHGEY & 828k e 2 nd
W7, —Meti RS ER L 93 720 D Th 5. #EIETHAE A EEEIR & LTI S 1 5 BRR A il 215 5 Z
ENTEIUL, —ATROFESHIMEL L, REEFROI IR E L1615, 22T, WICAAT 3 Ml
WO h» S, ) 2awF 2o XYrAIZERUT, YIDAEE U THEMY 2 [l 25 5 R & I isdd & OMERB(LIZ K D 1R L 7=,
MR O PE L 2 X5 Z L2k, AT RORAEEHOMN L, REFEHOFELA SIS,

F—7— FHEME EEER ARG, 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',
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Kyoto Botanical Gardens,
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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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