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Is it possible to evaluate the skin irritation by
Euphorbiaceae plants by cell assay?

D= ESRE e NI R
Takami YOKOGAWA, Yohei SASAKT*

ERINANERFR SPR T e SE e

Faculty of Pharmacy, Institute of Medical, Pharmaceutical and Health Sciences, Kanazawa University

BH AW TIE o 44 SRR O [720500] FHEEE IR TR TEE» B2 A MET L7z, b o & 4 73 FHit
10/@217d 2> 5 30K kD x & 7 — LA K ORI &L, w9 2Adpk~ 20 7 7 — UMIlao NO AN (i
SPE) B KON 2 S5 RICRGT U 72 KIS DV T3 % < DMK TLipopolysaccharide JEFRMIIE (LPS(—)) (<
NOPEAE WM 78% 7=, LPS(—) TNOFEA L AM60% %A 728 DIF6MIEATH . NO PEATEMEC & 0t d Pk % 5t ©
52 EAWRBE N, T, 40% 2L EoMfaREE AR SR IRIIARA S D MilaEEIC &k > TE [28h] G4 G
TEBIZLMHREI N,
F—T— R —@ER (NO)., ®IE. »8h, Foa 4 73R LK

SUMMARY : It is known that the latex of Euphorbiaceae plants irritates skins. In this study, we examined whether those
irritation could be evaluated by cell assay using macrophage like cells (J774.1). We prepared 30 samples of methanol and
water extract which were taken from 21 speices in ten genera of Euphorbiaceae and examined their cytotoxicity and nitric
oxide (NO) production. The anti-inflammatory activity was also measured by the NO inhibition rate when
Lipopolysaccharide (LPS) was applied. Almost samples with water extract produced NO when LPS wasn’t added (LPS
(—)). Six samples reached over 60% of the NO production rate when (LPS(—)). On the other hand, four samples
showed over 40% of cytotoxicity. We evaluated irritation of Euphorbiaceae plants by using cytotoxicity and NO

production of J774.1.

Key words : Euphorbiaceae, inflammation, irritation, latex, nitric oxide

JINTRAZYF Y B ED by 4 A 7 FHEYCI3A
B 5 BT B Il D L BE PSS Z LIS
T% (7T 2012), FEERZZ <D Mo a4 75l
ISRERENEGENTIEY . FHI Euphorbia BN 5
B39 Euphorbol 72 £ D phorbol ester #&H L TNA5Z &
M XT3 (Nielsen et al. 1979, Shi et al. 2008) .

AT b o 54 Y FREIOR TS [250] GHErE
EMINESEER CRHIli T & 20 B0 E et Uiz, flladdaicid~
su 77— Ukkililaz v, SR R OMIEC k g
3 —Mft=ER (NO) EAME L7z, MO ZERA T,
v a7y — Rk GEEEAINO AHEER  (INOS)
DOFFNFHEIN, LEONOVEAE SIS (FHS 2002),
ZOME AR L7k M2 aH i e 2 HAY T, Fo x4 74
FHEY) S FEZ NS L2 TR EHEIL . 2heho

NOEERAFHIIL=, %72, NOFEEROGHIEAHET
NO A PRI S GHIIL 7z, NO g AR ) il ik e W 'E
Lipopolysaccharide (LPS) 12&% NOPEA: AR ED
IR 222 ET 28D TH %, 20, LPSIER
RS (LPS (=) TdERME. 34bb [5h
PlEA . LPSTIIES NS (LPS (1) TIdbisshie
fEH. $bb [250] SIS 2 PIHIEHZ5HE T
EHEHE ATz, Kl ARONIEIERI NS LS [25]
AT 22 DTIEE, L LERIC [Hh5h] 45(xk
T EDPHIGINTOBNEY (VILy L) LD, o4
A 7B RN L7z [Rl—3HiliR Com i i chiug, [
S peosEgE U CHITE 5 & & 4 7=,
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HEH U7z b o 24 7 FHEIORED (Z7213ATF58)
#RUTR U7, 10@215HD b &4 75 FHi» & (K1)
A BUNERRIHN IR L 7225t 30 MR AR L 72,

ERORAS - Mikaiae e, FURDSHIBRL, x 2
=L E73KITRE L T30 i E it L7z, b T
FiT (RCSe) 1ZOWWTRFBRDOL M EBE L TH— 2
L — 7RO A i L7z, x 2 — LAl NI
AT, AN sRREZE (EYELA SUE bbbk
24L FDU-11002Y) TR Lz, X 2 7 — Uil
AHHPNIZN TN DMSO ISVAERR L. 3 100pug/mL D&
& DMSO DEA%RIEA30.05% & 7255 K IZHFE L 7=,

No.52(2017)

HBADIEE « vy A~vru 77— Ukklakk J 7741 (e
=V UHA TV AR RN ) & 10% TG AT I TE

(FBS ; BioWest #1#) 2% Penicillin-Streptomycin
Solution (X 50) (HDEAESE) %EEHRPMI-1640 (Life
technologies th#4) THEFEL 7=, J774. 1/ H25-10 X 10°
cells/mL % 96 7T7'L— ML, 5% CO, . 37CT24
RIS R L7z, T, &kt Rk 100pg/ml) @
LT, 240538 L7z, BTG U Lipopolysaccharide

(LPS; from E.coli 026 (by phenol extraction). FDE
M) ORAIRED lpg/mL £ A2 K5R MU, K
F 4 72 ha—)L& L TN -Monomethyl-L-arginine,
monoacetate salt (L-NMMA; REUZAL2=0TZE0T)  (red&is
F£100uM) %A=,

F1 EBRRICERALZY>TI.
Table 1 Samples used in this study.

Scientific name, Japanese name, Used part, Sample name and Location.

28 ik {EFERAL iR AF - FREUSFR
Acalypha australis L. I/X74 2 AAW | &IRKZF
Chamaesyce maculata (L.) Small az= %y 28 CMW | &iRKZ
Chamaesyce nutans (Lag.) Small TH=i*xvn £2H CNW BESETTRIEA]
Euphorbia adenochlora C.Morren et Decne. Jvy 2H EAW INATEARIG B
Euphorbia lasiocaula Boiss. 2H bIEA 2H ELW BESETIRIEA]
Euphorbia milii Des Moul. NFXY B EMLx | &Rk%
Euphorbia milii Des Moul. NFXY -2 EMSt | &RXF
Euphorbia neriifolia L. xY>hy LR ENLx | &RAZ
Euphorbia neriifolia L. x> hy -2 ENSt | &RKZ
Euphorbia pulcherrima Willd. ex Klotzsch KA wFT7 ¥ EPLf %o
Euphorbia sendaica Makino A1 215X 28 ESeW | £iRAZ
Euphorbia sieboldiana C.Morren et Decne. FYRYEA £HE ESIW | AIIEMETHEFE
Euphorbia tirucalli L. IRyHg E 9 ETLx £IRK=EF
Euphorbia tirucalli L. IRYHLT E 3 ETSt £IRKE
Euphorbia viguieri Denis ¥ EVLf £IRKF
Euphorbia viguieri Denis ik EVLx ERKFE
Mallotus japonicus (L.f.) MUll.Arg. ThH*AHTT 18 7 MJBa | WEE - RRMHM
Mallotus japonicus (L.f.) Mull.Arg. ThHhAHYT # MJILf | &RA%
Mercurialis leiocarpa Siebold et Zucc. Y<74 2E MLW AEINE ™ ST
Neoshirakia japonica (Siebold et Zucc.) Esser 5% 53 NJBr AR INE ™ ST
Neoshirakia japonica (Siebold et Zucc.) Esser 5% ¥ NJLf AEINE ™S
Phyllanthus tenellus Roxb. FAIAIAHCVY £HE PTW £IRKE
Phyllanthus ussuriensis Rupr. et Maxim. EXIAHIVY 2H PUW £IRK=E
Ricinus communis L. kyd< BF RCSe |&iRk%
Triadica sebifera (L.) Small FUERINE 53 TSBr | &RMAN
Triadica sebifera (L.) Small FIERUNE ¥ TSLf | £iRMA
Triadica sebifera (L.) Small FLERIUNE B/F TSSe | &RMA
Vernicia cordata (Thunb.) Airy Shaw TITZX ¥ VCLf | BJIENE T EFHT
Vernicia fordii (Hemsl.) Airy Shaw SFTITIXY ¥ VFLf ERKF
Vernicia fordii (Hemsl.) Airy Shaw SFTITIEY EF VFSe | &iRK%
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Acalypha Chamaesyce
australis L. maculata (L.) (Lag.) Small
Smal |

Euphorbia Euphorbia Euphorbia
neriifolia L. pulcherrima Willd.  sendaica Makino
ex Klotzsch

Neoshirakia

Mallotus Mercurialis
Japonicus (L.f.) lejocarpa Siebold  japonica (Siebold
Mull. Arg. et Zucc. et Zucc.) Esser

Vernicia cordata
(Thunb.) Airy
Shaw

Triadica sebifera
(L.) Small

Vernicia fordii
(Hemsl.) Airy
Shaw

KERICERA L= b4 1 T RHED.

Euphorbiaceae plants used in this study.

1
Fig. 1

HERE ORI « Mg Mosmann 512k - Tt &
N7z MTT A A U THEH L7 (Mosmann, 1983).
Tab5, MU MTT a4 10pLRMIL . 215 37°C,
5% CO, CTHi#Eth. A FRE 200ul. DMSO  (FIDGHER)
ZUSINL . WA, 540nm OO 2 HIlE U7z, il
OFMNE100 — Wl EAF) (%) &UTEHRLZ=,
L7=-MTTik#133- (4,5-dimethyl-2-thiazolyl)-2,5-
diphenyl-2H-tetrazolium bromide (FH_AL2EMRZERT) %
5mg/mL MTT in PBS (=) IZHH#{L7=4DTH 5.

NOEEAE LR M, J774.1 M08 ik Iz EEA L
NO X Griessitdklc L RE@XHE, vfr7usL—)—4

Chamaesyce nutans

Euphorbia
adenoch/ora C.

A
FAy TR

#5527 (2017)

FEuphorbia
lasiocaula Boiss.

Morren et Decne.

Euphorbia
sieboldiana C.

k

Euphorbia

tirucalli L. viguieri Denis

Morren et Decne.

Phy ! lanthus Phy! lanthus Ricinus communis
tenel/us Roxb. ussuriensis Rupr. L.
et Maxim.

— (Y —# R 24k, MPR-A4ill ) {2C540nm KO
620nm DWW S B 2 Ml 72 U7z, Griessid38130.1% N-1-
Naphthylethylenediamine Dihydrochloride (FDEAEER) |
1% sulfanilamide (ADEHER) | 2.5% phosphoric acid (3
AIATAY 5 i) K0 BRI 72,

BR

AR ) =B KUK IO () - £ by 54
TR X 5 ) =)L ORI 5.3 ~74.0%. KTD
HERIZ 6.6 ~50.4% Th -7z (F2), ML B |
KBBENPNE L IO k> TRE BfEAE ROz, FilZ
. BRI IR A & 2 — i, ARl RS

-



%2 HrTIOHMEER,
Table 2 Yields of methanol

and water extracts of

samples.
B Yield (%)
MeOH H20
AAW 23.0 26.6
CMW 18.3 23.8
CNW 32.3 35.8
EAW 19.7 10.7
ELW 22.3 29.3
EMLx 63.7 50.4
EMSt 11.2 6.6
ENLx 63.7 30.2
ENSt 247 47.7
EPLf 27.1 28.8
ESeW 43.1 48.1
ESiW 19.8 37.1
ETLx 74.0 34.9
ETSt 25.3 34.9
EVLf 242 38.9
EVLx 57.9 31.3
MJBa 16.0 11.9
MJLF 24.4 27.3
MLW 17.7 34.0
NJBr 5.3 8.0
NJLF 21.9 31.2
PTW 28.1 31.8
PUW 246 20.7
RCSe 41.4 11.9
TSBr 8.6 11.3
TSLf 423 446
TSSe 22,5 10.1
VCLf 225 11.8
VFLf 26.4 29.7
VFSe 9.7 8.3
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£3 MeOHlEM R P KMENIC & 37741 DONOEAE R U HASHEANDHE.
LPS(+) Tldalkl & 3512 1pg/mL LPSE M Z, LPS(—) TIdablo A & IIE 8 U7z, et alphn
J£13100pg/mLE L7zo lug/mL LPSHIEL CREA: L 72NOMEAE R %100% & L CNOMEAESR L L7z,
12 OB D & HERIE3AMAT W, FERIE T & FEFE TR L7,
Table 3 Effect of methanol and water extracts on NO production activity and
cytotoxicity of J774.1. J774.1 cells were cultured with 1ug/mL LPS (LPS(+)), or without
LPS (LPS(-)). Final concentration of each extract was 100ug/mL. The amount of NO
produced by J774.1 upon stimulation with 1pg/mL LPS was regarded as 100%. Data were
determined by averaging the results from 3 to 4 assays (mean = SE).

Methanol Water

NO production (%) e NO production (%) Gl

LPS(+) LPS(—) LPS (+) LPS(—)
L-NMMA [ 38.0+1.3 1.1£0.6 N.D. - — -
AAW 78.4+53 8519 74+10.6 69245 6.4+0.6 47+95
CMW 15.8+3.3 73+10 | 29+12 |431+78 [583*+21.4 232+06
CNW 50.8+83 | 12.3*+21 6.3+77 |529+45 84+04 49+6.2
EAW 29.7+£139| 5.0+0.9 66+47 |[11.4+15 46.3+184 357+105
ELW 37.9+87 43+13 [102%£93 27127 |[255+101 16.0+x54
EMLx 50.8+9.1 | 104+1.2 02+37 |795+00 108=*+1.0 444+6.4
EMSt 65+1.4 72+16 0.1£40 |[401+x43 420*x157 [ 11.4+52
ENLx 145+21 9015 N.D. 49.3+9.2 83£1.8 N.D.
ENSt 144+96 | 16.2£13.9 N.D. 26.2+104 636289 126=x3.1
EPLf 59.2+35 6.8+05 31665 31.9*x55 49.1+252 93*6.7
ESeW 152+39 105x0.7 184+38 11528 89.9+231 |192+28
ESiwW 409*x152| 84+1.2 15+44 836+22 11.6+24 N.D.
ETLx 550116 9.7%x1.0 58+36 624x47 56*x1.4 94+45
ETSt 474+124| 99+14 45+86 (53773 80+04 52+5.1
EVLf 27.3+£129|102+1.7 |151+98 |60.7+179 83=*1.1 16.2+5.0
EVLx 51.2+8.0 9.8+1.2 08+1.8 |86.3+00 131+17 71.9+35
MJBa 528+43 —47£21 |135%x26 (27045 500133 19.9+36
MJLf 336+58 43+13 | 6.0+x22 675+45 | 6.8+20 95+25
MLW 68.2+6.1 52+05 N.D. 614+54 |322+78 246+28
NJBr 23.6*+46 46+09 34757 |409£87 57x09 41.3x3.7
NJLf 411186 48+1.2 1.0x26 |266+4.0 52+1.6 30.7x1.0
PTW 51.2%+29 1.2+11 N.D. 41.1+0.6 23+05 22.1+6.9
PUW 382+28 20+05 |62+75 |426+37 | 3006 194+638
RCSe 74.0%=9.0 6121 10175 [104%=20 [166.2+29.1 46.1+2.6
TSBr 26.6+5.6 6109 21.7%£37 |41.4+95 6.2+1.3 29.9+34
TSLf 38.8+7.0 70x04 N.D. 246+4.0 7.3%£0.3 N.D.
TSSe 542+44 1 124+25 1219 [123+40 1265+157 276+1.7
VCLf 40.7£9.2 6.3+1.3 6.5+1.8 88+16 |76.3+151 26.4+40
VFLf 36.8+8.0 9011 |31.5*x44 |31.7%£78 70+x1.2 19.5+56
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Fig. 3 Effect of water extract of Euphorbiaceae plants on
cytotoxicity and NO production of J774.1. N.D. means Not Detected.
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Fig. 2 Effect of methanol extract of
Euphorbiaceae plants on cytotoxicity

and NO production of J774.1. N.D. means
Not Detected.
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Sex conversion in Ginkgo biloba
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B AR T, BRG] FURIRILAE D HED F Ny £ 4 F 2 5 O— PRI L T3 Z L Al L7z, 20
PRI O fRITIRE OVEDOPeE & EBUCEHE &R 2 5.2 2 LHIfF & N5 DT, H5ff U 728 O — BB D38 Hh % 3l A
7zo HHUARLZ2803INERE 2 TR L7203, 2 5 2D BR< LRl ELTEIK U722 h3, 736 T DRI EITIE TR
ZZENHMILT, ThoEHC, 4 F 2 v OMWEIROAYIFNEREER L1,

F—T—R:iAF a2y, ANVFAF a2y, Mk, HA (WBUREIERT [ URR

SUMMARY : It was confirmed in this study that a twig of male Ohatsuki Icho (Ginkgo biloba) at Shinto Shrine in Kami
Yagisawa, Minobucho, Yamanashi Prefecture has been converted to a female one, resulting in the formation of ovules and
resultant seeds. Since the molecular analysis of the sex conversion in Ginkgo should give us clues to understand the
determination of sex in plants, vegetative growth of a part of the sex converted twig was tried. Removal of ovules formed
in the seeding of the twig facilitated the formation of a plantlet having foliage leaves; however, for the sustained growth of
the plantlet, further improvement is requested. Based on these observations, biological significance of the sex conversion

in Ginkgo biloba is discussed.

Key words : Ginkgo biloba, Kami Yagisawa, Minobucho, Ohatsuki Icho, sex conversion
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The germination and the first year growth of Prttosporum parvifolium,
an endemic plant of Ogasawara Islands, in different in situ sites

B B - v S - NV SR
Takahito IDENO™, Takefumi TANAKA, Yoshiteru KOMAKI

PR R BB R F R i ]
Botanical Gardens, Graduate School of Science, The University of Tokyo

B /NS ASEA THIRGIERI T 5 5 23 N5 04 JIRARAEIZ DN T, B4 T A LIRS & 20 TR -
AR - Bt A R ATV B, AEHIRE DR HIEOHER L 7= A OB T3, Bk, FISHIEL 7=, 22T, BA4H
DWHHEARSEN [H], [7 > 7w ARE% ] Thkig). [FRN] 04X 3 A RE L THERL 28 24, $XRTOXIST
RUNMERTE /2, LA L, W25 TIEZ ORMIET 2 AN L 0A, 2K 5 TRVt & IZITEFTE 2, &5
12, TR TIRIEREZAZFE LV, TN TIIAEZ 2B L 2 BIDRENMER Lz, ZOoZE»56. [l b33 H
AHRRRC T R R S mOWAE GRS TE B,

F—7— R GR35 bR T AR, A BRI A

SUMMARY : For in situ conservation of Pittosporum parvifolium, an endemic and critically endangered plant of
Chichijima in the Ogasawara Islands, we are attempting the propagation from seeds produced by artificial pollination in its
natural habitats. In the bare ground with accumulated little soil near the natural habitat of this species, most seedlings
withered in summer. Subsequently, we conducted sowing on four sites around the dry scrub forest, where its natural
colonies were found: (1) bare ground, (2) Osteomeles community, (3) forest edge, and (4) inside of the forest. Although
many seedlings withered within one year at the first two sites, seedlings at the latter two sites almost survived. In
addition, the growth condition of seedlings at the forest edge was remarkable, whereas the growth of seedlings at inside of
the forest was delayed after the second true leaves were produced. As a result, it is expected that the seedings at the edge

of the dry scrub forest will be most sufficient with the highest survival rate.

Key words : dry scrub forests, germination in natural habitat, in situ conservation, Pittosporum parvifolium
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Study on phenology of Ainsliaea fragrans (Asteraceae) and
the influence of soil-cover on its germination

A A - MR OKGE - iR PHEA - Bl fE
Kota YABE*, Taishi HAYASHIDA, Akihiro SEO, Ayako MAEDA

TE RIS A R =]
The Kochi Prefectural Makino Botanical Garden

B @SR s KOCHAOMHBIEIRI TH 2 v ST 4 ¥ 3 9V 9D N TRIGERI P TOAEFREEZW S 2 IcT 5729
7 x/a Y= LRIERIC KT E EOME A RNz, SR OEEOEIEWIRIZ3H ~5 . fEEMRHIMIZ6 H~10H.
FBAEA TR S Nz DIFII T h - 72, FEFRFELFI0mmPL F TR 2D KFEHHFTh 5 Z LA RB S hi,

F—T7—KR:RYL TJrvov— Bt HE IANTATV YYD

SUMMARY : Ainsliaea fragrans is an endangered species in Kochi Prefecture. We investigated phenology of this species
under cultivation and the effect of the thickness of soil-cover on its germination rate. The leaf growth and the
inflorescence elongation were observed over the period between March to May, and June to October, respectively. Its
chasmogamous flowers bloomed in November. The germination rate was highest when the seeds were covered by the soil

with the thickness of less than 10mm, therefore the seeds of A. fragrans were suggested to be positively photoblastic.

Key words : Ainsliaea fragrans, conservation, germination rate, phenology, soil-cover
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The Plant Recording System at Yamashina Botanical Garden

g ™ - RADR L
Takao YAMAURA*, Satoshi OKUBO

HAF SR A AL (IR i
Yamashina Botanical Garden, NIPPON SHINYAKU CO., LTD.

B8 0 HARHESERA S LR ZOR &, IREREREE Y v b = v O G E Y I 7 3 T X OB OY; (1934)
IR L. SRRSO (1953-94) & #E CBIEO 3PN E > T\ 5, BITETI3KY3,000F Ok & fiA L. HH
T OfR 2T LR FEWEB 217 5 T %o 1990400 & BRAEREY - BFED 7 — 2 X — 2 (L& T\, RO fd 23
SO TR O OFH & RJTRNZAT > T s, ZHUS K DA H SO MR ZE LI L, AR ORI RERIZE S £
THREMICEFIMT 2 Z & T, BT ORI HAII0E - 72 i 4 Fs KO P OG- BRI T T 5,

F—7— K APG. MYEFREEE), EWHS T -2 x— 2, fAHEY

SUMMARY : Yamashina Botanical Garden, Nippon Shinyaku Co., Ltd., started in 1934 as an experimental farm for the
cultivation and the breeding of Mibu-yomoghi (Artemisia maritima L. subsp. monogyna Waldst. et Kit.). It has been
reorganized as a botanical garden for useful plants since 1994. Nowaday, around 3,000 species are conserved here and
guide tours about useful plants are actively conducted. The development of the database from 1990’s on plants in the

garden and their cultivation has made the total regulation of the Botanical Garden systematical, and also the production of

the plant list of the garden easier with precise scientific names by the latest classification system.

Key words : APG , database, plant list, the enlightment activity for plants, useful plants
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Visiting original sites of medicinal plant gardens (1)
—Re-examination of the history of the medicinal plant garden
of the Army Medical Materials Supply Depot—

[FEE
Seiji NAGUMO
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SUMMARY : A medicinal plant garden had existed in the former Imperial Japanese Army Medical Materials Supply Depot
between 1910 and 1945. In the garden, important medicinal plants, such as cinchona and coca, were cultivated and researches

on their utilization were conducted. In this paper, the transformation and the original site of this garden were studied.

Key words : Army Medical Materials Supply Depot, Masukichi Hada, medicinal plants, medicinal plant garden
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Visiting former medicinal plant gardens (9)
—Re-examination of the history of medicinal plant gardens in Sendai Domain—

M E
Seiji NAGUMO

By FH=PFEO THARSERERL O] ISR S TOBIHEROD S 5. IIBHEOHRERIZOWT, ZOIHEE %8t T
SEEDZTE L FERe % FMET L 7= iGN TIR16844F 8 & ERIC K D EERE AT b, EEPRT 6Nz, &
721819 I MIBHE DR ERI MR T 2 HEE AT 5 iz, AL TIET 5 LIBH#H I I 2 3 EO45E L it %
AL BT IS 31 BTLFRROFEEIREHNZ DOV T Bal L 7z,

®—0— K : IR MAWEEEL HASER O, AR, &

SUMMARY : Among the former medicinal plant gardens in Nihon Yakuenshi no Kenkyu written by Sanpei Ueda (1930),
the transformation and the actual condition of the former medicinal plant gardens in Sendai Domain were reviewed by
visiting their original sites. In Sendai Domain, the cultivation of medicinal plants had been conducted by volunteers since
around 1684 and medicinal plant gardens were established. In addition, a medicinal plant garden affiliated with the Medical
School of Sendai Domain was established in 1819. In this paper, the transformation and the original location of these

gardens were investigated and cultivation of medicinal plnats in the Sendai district during the Edo period was studied.

Key words : cultivation of the medicinal plants, medicinal plant garden, Nihon Yakuenshi no Kenkyu, Sendai-han Yakuen
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Influence of water temperature on leaf growth and fruiting of
Victoria cruziana growing in the outdoor pond at the
Botanic Gardens of Toyama

A Ik
Tadashi KANEMOTO

a5 LR R Sy

Botanic Gardens of Toyama

24 e R IR TIE20084E 2 5757 7 4 X =N 2 £ BAATHTRE LT 5. 20164, FbB5E/RIG T O R
i (SHUR) LAt (NMERD) D3RI DOV TRBG b & ARGT U 720 IR BEIIRIE SHE A RISk E < SHin 5
VTR T A A L 72 R E VRESP G SN2, NHUHDORFEDIZE A LI RAATE 2 FAZEDTH 572, KiIZ&
O Nt S i d 0 ARAMENZ 22 5, AAATEORKER EATRISHET 2 L5 X 5Nz,

F—T— KSR, RTE, RSN, KGR, BEORE. ST ST A A =N

SUMMARY : In the Botanic Gardens of Toyama, since 2008, Victoria cruziana Orb. has been cultivated in the outdoor
pond. In order to find out the suitable place for its cultivation, three individuals growing at both the north (N) and the
south (S) ends of the pond were selected and their leaf growth and fruiting were measured. In addition, some environmental
factors were also compared between the two sites. The average diameter of the largest leaf at S (137 %= 1.7 ¢cm) was
significantly larger than that at N (102 £ 2.0 ¢m). No significant difference in the number of fruits per individual was
found; 10 & 3.1 at S while 9 & 1.7 at N. However, only at S, the fruits being filled with mature seeds in over 130 mm
diameter were observed. The results indicate that the S end is more suitable for its cultivation. The daily highest water
temperature was 0.1 — 2.5 ‘C higher at S during the cultivation period. Water flow (50 em/s) was observed at N toward

the westward, while at S the water was stagnant. It seems that the lower water temperature caused by water flow has

made the difference of both the plant growth and fruiting at the two sites.

Key words : cultivation point, fruiting, leaf growth, outdoor pond, Victoria cruziana, water flow

24V YRIA A A =N ZED K A A =N X Victoria
amazonica (Poepp.) Sowerby & /35 277 4 % =)\ %
Victoria cruziana Orb. 38T 2 1) HFEED % HL DK
AEREPIC. KIRNCREAR 1.5mISET B H K AGHEEIENNS
ETELAMSENT S (Thomas 1982), F72A BIZiE
19604427 A ) HV IS TME v 2 Rk
WCHIFHO AU K DR X M7= [ > 7y B 7
) v I Victoria ‘Longwood Hybrid | 23%% (Perry &
Peter 1996, Perry 2005).
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Pyrola japonica at the Botanical Gardens of
Osaka City University

Rl IR - hE TSR
Yoshiko FUKUTAKE®, Chiyomi UEMATSU

B8 0 RIR KPS MR ClE 20094124 F Y 2 Y o OEF AR L 72, Hatdl CId i fatE 1 B, KRN
& RESIS I CHEREIR G IR F50E S A, TEIERIAR, AOBK. SHEERIFRICEE 2 & X ha b, METIE A o BIREERIA T
FRENI720, MNTOEEIEEREEHBE UTHELT - 72, 20094 £ 20165 D EKHHAE TS, 20104 £2014
F£OIF 7= FHAETE. EHHIC KO EEBOEIRIEKRE < Bk > T, BIR0 RN AL FHOBIR DR R,
MO FERER T ¥ & DEGE, SN & 2 LW OWMPHER, ADHROZENELE A oM, REDZDIZEZSIF YoV
¥ & REER OB R0 W L O] B A PSR OME. A S TH 5.

F—T— R AFY oYY, KRRASLRFH A E AR, 7 o BUREEESIR, R4

SUMMARY : Pyrola japonica Klenze ex Alefeld was found in the Botanical Gardens of Osaka City University in 2009.
This species had been registered as EN in Tokyo Prefecture, and NT both in Kagoshima Prefecture and Nara Prefecture
in the RDB. It is known to grow in deciduous forests or pine forests, however in our Botanical Gardens, it was found
under evergreen oak forests. In order to understand what has been happening in the garden and to contribute the
conservation of this species, we have been carrying out field observation since 2009. The both results of the total survey
done in 2009 and 2016, and of the quadrat method done in 2010 and 2014 showed that the increase and the decrease of the
number of individuals by the habitats differed greatly. The causes for this were suggested as follows; death or logging of
some trees in their habitats, the development of canopies, the growth of Dicranopteris linearis (Burm.f.) Underw., soil
erosions or sedimentations by heavy rainfall, and/or the change in the flow of people. In order to conserve P. japonica, it
is urgently required to investigate its life cycle and the relationship with evergreen trees, and to establish an appropriate

management system.

Key words : Botanical Gardens of Osaka City University, conservation, evergreen oak forest, Pyrola japonica Klenze ex
Alefeld
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Investigation of the current situation and the future prospects of
educational activities in Japanese botanical gardens

b TR - AR BT 2O MR MO - i BE]®
Chie TSUTSUMI"*, Toshiko KUBO? Misao NATSUT?,
Kozi HAYASHI*, Hiroko HAYASHI®, Masashi NAKATA®

HE SRR AR AR SRR I SR B - ZRBRORTT - SR L E L -
ST RER A AR - SR RS AREIR - O L U ki B
'Tsukuba Botanical Garden, National Museum of Nature and Science,
2Osaka Prefectural Government, *Handayama Botanical Garden,
*National History Museum and Institute, Chiba,

Niigata Prefectural Botanical Garden, ®Botanic Gardens of Toyama

B 0 HAKEY I i 2 RS 36 1 5 BE S MRS B O WML 21X 5 7260, Wiz e BESOBOLICIANT THER2 & 582
L. SEOBEGRIGHOBUR L BN A RS 272007 v r — M&EEFERL 7z, TOMER, Z<ORPEEIE XA
WIZROMA TS OO, FhMBIFIE S D EnRE S, & UTHRNOPEEN . 17 7 3 -\ OaE 2
DERERIBD DB CEHBIELALETH 570, o, BHEHLFOMBELUHERANOSMALIZL <. BHE S KIETIND
BIORERIEEW T A 52—, ATFAE, ZICE, THRARLESA L ORTHES ML LToaFon,
NoEE A, HEYKER2OFREL LT, MUEEIZH G 2 AMERCEE Y K FEOE, REOEE K UHEY
B DB F 5 2 —MADOW MEFICHO M Z & & Lz, L Db, RIS EEER TS 5 &5 B0
B, SRR OR B LA U7difl, o & odiEidE, RQZRIL 22 8F FRIC B9 2 [t 4 & o
ICHUD Mt Z &ic &k D YR T OBE S KIGBOWEHL L BOm EEX S 2 ENHEEEE R S,

T

F—T— K HHE. BEGAERZ, W, e, i

SUMMARY : The preparatory committee for education and public engagement of the Japan Association of Botanical
Gardens (JABG) investigated current educational activities and related problems in its member gardens. Although various
activities were performed in most gardens, programmes for schools and training courses for staff were insufficiently
conducted. Most gardens also shared some common problems such as a lack of experienced staff, and limited time and
funds to improve their educational activities. It would be necessary for JABG to undertake more (1) organizing trainings
for garden staff, (2) supporting educational activities at each garden, and (3) promoting education at botanical gardens to
wider audiences in the society and raising the public awareness and understanding of the roles of botanical gardens. It is
considered that establishment of networks and cooperation among botanical gardens as well as other types of museums and

local communities would be beneficial for further development and promotion of botanical gardens education in Japan.

Key words : botanical garden, cooperation, education, museum
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Report of the JABG overseas botanical excursion
to Singapore in 2016

HIrp sz
Nobuyuki TANAKA

(SRR Y E Rt biE2E s

Department of Botany, National Museum of Nature and Science

B OPR2SFE N REIR. VU AR W TTH2HA 5 7TH30H £ TO6HM. 18% DRI & > T X
Nize AFEOHIZE, FIRE 5 THO MO UBEROBUREZHEL, H—F VT4 —LMEh3 Y v HR-ILOH
THLZRICER ARSI A THW 2204185 2 &, ARBAEMT 2 AR, HARREX, WG ~ v
RN & B BRETHE T A H =TV X - 3 - F - XA LW I 20D R 2§ 58] % lhigdids+ 5 2 & TH —
TYYTA—E UTURN LY Y HR - L AL SRMTHIRT 2 2 LI2h 5720, ZDIENICERBR T ThoME
DEMMERETH =T VT4 — - VU HAR—LOHFEEIT - 72,

F—T=RIH=FVIT A= H=T VXA - H - A BERAER, ¥R, DA G2, k(L

BUR

SUMMARY : The JABG overseas botanical excursion was carried out from July 25 to 30, 2016 in the Republic of
Singapore. Singapore is so called “Garden City”, and its green network system and activities initiated by National Parks
Board were investigated by visiting some significant places two major gardens, a nursery, nature reserves and also Plau

Ubin. In addition to this, we made a survey of the tropical plant resources sold at a local market in Little India. The

overview of the excursion was reported here.

Key words : Garden city, Gardens By The Bay, greenery, Japan Association of Botanical Gardens,

Gardens

Singapore Botanic
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5 X (1: Head, Neck, Ear, Nose and Throat; 2:

Respiratory and Circulatory Systems; 3: Digestive and
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V21 P OREERCIE Y, i F A3l LT E AR RS
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MWD B ZhDd 2P ORWE %R L 72 HR 4 -
FauVyy (FavF2 buBh) Offi LARIC X 3 B g

Ex situ conservation of endangered plant species
in botanical gardens: a case study of Japanese bluestar,
Amsonia elliptica (Apocynaceae) by cuttings
=L T
Hiroko FUJITA

AeiE KA e 7« — L FRPE R v 4 —kidlH
Botanic Garden, Field Science Center for Northern Biosphere, Hokkaido University

B UEIGIRSEIEREO F 3 v OV v O A 5. H 2T A FRELL, At I T 4 — L FRPER Y 2 —
P 50T FiLARIS & - TG - BRE B 72, $FCHMIRESE205, EWEHNO22 Ik Z 12 L, Al
O EBUR - BAMREOTEEMICOWTHIH L 2GR4T, A2 S3FERFBBL. Fav VY vOEERR
BT 2 350 LIRS U 2 B BIE S B 524 L 220 BEIR E 7 5 7208, &9 — BB TR a2 5 72720, #Ri

WA LB DT Lo 7,

F—T— K AOR MU, ERESMAL, AREER

SUMMARY : The above-ground parts of Amsonia elliptica, near-threatened species, were collected from its wild population

and propagated by cuttings in Botanic Garden, Hokkaido University. Well-grown plants in the pots were transplanted into

two sites in the garden and exhibited with a signboard explaining the conservation status of this species and the importance

of its ex-situ conservation. After three years, one of the two planted places held with many flowering plants, while the

other diminished to have only few flowering plants probably due to the unsuitable environment.

Key words : cuttings, ecological exhibition, ex situ conservation, rare species
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13F 37572 R (Apocynaceae) DZIF AT, H
FiF 40em A5 80em 124D, 5 A2 5 6 HICHEGDIE%
ZTHITHERURIZDNT 5 (R 1981) o AFEZHLE] S,
HAIZ AL, ZOEHEBRBUINFRBEFORRU 5 725
e xh (R 1981). BRSO RN B ORI 2K
SNEBIYF =N FHEOEBRIC L 5> T0S (T
1978). — 7. 19934FRIR T SNBBITOL » F7—4
7 o (HANE 2 1993) Tl MEFEtEL I (VU)
IHRE S, REEDERS, JEHORYE, THBERA DO
TR & Sz GRETHATRGEREAAEER 2000). ©
D%, BIFHT &2 HOICF a2 7 DY D OEF T SRR
HCOREANEAR CINE 2007), F72—EOEHE TR
ERVEOENTEZZERENS, 20074FDL Yy Y A MR
BLUICBEU CHERGIEIH. (NT) ~&T v o2 Pifohn (B

4 2007). 20174EARCE NT & 5% (BREEE 2017).

—J5, BEHS (2016) lckiu. AuiBpds 5 EIRIELC
5 38 HEIFILD 180 BEHETF 3 7 UV Y EF DR S
0. 205561 PEHTOEFDMER SN0, TEIFIT
ML TR CERAIH THREBEIERR TE A o7z, FRAFAE
BHUL, BET1~EDAichdsZens L, IRVl
SHENG, PFEHNIHHE LA CTH 5,

ACHHETIZ 21 A FROPEHIE D S 5. EH MRSz
DIFINFITHY . ZOEEEEUL, Ao QR ITEOK
BEZI=THAIVF LMY/ F - Y F LT
KCHhs (FLHE 2016), ZOXH g Erkid, Bifzd
% i & ORI 5 PR BE DR TR E L |
MAANOH (F 33 HiOR) LAAnyaTvy Iy wnd
ORI ADFE LL . ZLDGIITIdFa oI o0
HEPHERTE A o7, Eim, F 379 IORIEPERD

T060-0003  AtifE FLIE T e X L3548 T H
Kita3 Nishi8, Chuo-ku, Sapporo, Hokkaido 060-0003
hiro@fsc.hokudai.ac.jp

E



Bulletin of Japan Association of Botanical Gardens

ricid, PEKBIC R VU OME T A ENEE S NS
B, RUTRBELIRDTIEA N, £ 2T, BHR
EO—BRE LT, EHFM» S5 -72Fa v Yy v &dti
BERFACTTEIRE 7 4 — PR v 2 — e (DU,
AERKEVIE ) ATHRL., FINICR R, A-Ref )R
N L 72D TZOREEE RS T 5.

MEBLUTE

AN (2007) ORGSR ISR T 3R A S AT HE
HEPIBICORUAIZ & B 154 - FifEks) (BfE) »56. F
27 VY YIHRELAI &S TSR 222150
2OT, ARATHEFIMRIEL . FiLAIC &S TIPS
TEIZU, &5h U HOKH%E & 5 -7t
BHOF 259V yOAENP S, 201347 A4 HIZ, [7
Cf{RIZ 2 BN E S ISR A& A %25 10 AT O |-
EOAE YT L THBRD . BH, fiLAET-72 (X1).
FUBIRI2 0 & 5 1284 3~ 4 BFE DT 72 R & 10em IE

1 E£BFMDPSEMLAFaT YV IOREER.

B ' d

H2 #HULALEFavIVIDOHELURE (2013%7A58).

No.52(2017)

EDEDETHIET, 1ADM LA 5 3ATLE I LA
fihd, FEEXOMFEERNS—IF 254 PEFHL, il
FIIEDO DR AR T ) F VIS S HWITHD /=,
F7H LRSI 723D RN VEL Lz, —DDEKZ 16
KR, BET6IAEN L, $hEHAHED M50
ROTOMO Bzt KA IR E B
o7z FURE, FERIEEOMEORE N 6+ R L
72 EZ5N=20134E9H 13 HIZ1ATD, KUKy M
AEZ (X3, 4). HOM=280fEL, AT (3
AL AERIEIE 2 544 10-5-8 &, 200U 5 H
THanrs8H, 7~10 HBXI2HMm) 2547, 3. R
TN B EN AR A U TRESEA B S 72, BHE8
HICHE, WiAEA T2,

20154E5 H21 H, +o0cEE LIES & D172 54§60l
% ALRERINOEERIOR R ZOOIEE D & (X
5. EhgEBoMoze DommE R (K6) 12274
DHIRZIZ L7z,

R4 FHRU7EGFERVRY MIHEZEA.



H AWy 1] 17 2 5k

TERDIUER

B SO S72F 3% OV i EEA D, 614D
MLMEZRIE LIILAZITO, ZONS9IAK (96.7%) A%
MU FRUAZE L7IThEA R A 7z, W18 IS, fiA
BAThE, EEESTORRRE 54K (88.5%) T, LA
(EEHA DRI NETH B 2 LAVRE iz, Fll
s BRI E LT, F 299y o OBMENHE T LEE
HREGEREDIFIITC, Sl Ve LT3 7TH ) aigA 7,

E5 BEROMDIIFENICEELEZFIVIIVY.

X6 HEMERREBOMDIEE)ICHEELZFavIVY.

#5527 (2017)

F7z0 o B ARREL 22 IEF 2 VY DY 2 — MK
235000 A L ECfl (A Beh b i) £ 0B e (& LS
2016), HOEDIZL BB NNVEFH-TH 5720, 5
i3 Z2 THROFED ERO R, T2 5 ORFE %<, Wk
AU DI LA THRO§ kA EAZ, ZOBHIZLIT
DEOTH%5, DHEDF 372 o EFOHIIHERE
ARG (V2= MEAT00ALITF) $£<Roh (&
+HS 2016), HELEROMEITEIZ L OB 5 fEkt
AE. A O R EE 3RS &SIk E AT OB A T
AR X NE WS Bl S, H EEO-—H 2550
FLRICE > THRIRSEHER L. MPRENCHEIMEET S
TiENHHEB I Th S,

R UITHREZ 26 SHEHD 1RRY 72D DY 2 — ML ftE
Dy 2 — MIEGFTINR Uz, 7sd, HE FCoDkh
DI IS HNERTH S Z L, FEIRORA A L
THEBOY 2 — b EHL, OeFEFDITESTOE D%
P& Uiz, RERIOMDIZEL DT, B3 27 226 331288
M. Zhzhh2~16ADY 2 — b EIEL CFAiE7.2
K). Va—tH0ORHERIEI71% ThH -7z (XT7). —
J5. ERISHOMOIEE 01X 27826 21 BRI L. Sk

X7 #MBHPEABEZEERLZBERMOMDIIZEYD
Fagivn.

Rl FauoVIOIKBEYDY 12— ETREDFZD 12— M. 201756 BEAE.

D = % vmlv— v—
#%7% 0 T 2B 1tk i
| HAE 5 ERRE AR ))
BAEISER 37 11$7N DY 1— MY (HB) &TfEE DY 2— ML (HF) I |k | b3
FE N B By #Hy
) 2 ol
1t
a0 9/9 9/9 3/3 9/9 3/4 8/8 1/3 2/2 8/8 8/8 4/4
SO 33 5/6 6/7 8/8 14/14 5/5 3/3 7/7 9/9 5/5 7/7 9/9 | 238 1231 | 72 | 70
! 8/8 7/8 6/6 6/6 4/4 10/11 10/10 2/2 15/15 16/16 5/5
R ER D 2/2 0/1 0/3 2/2 2/2 1/1 0/2 1/1 0/1 0/1 0/4
Fey 21 0/2 0/2 0/1 2/2 1/3 0/2 0/1 2/2 1/1  1/2 88 | 15|18 1 07




Bulletin of Japan Association of Botanical Gardens

XI8 #tEh (3L TA-FR.

DY 12— MUF1~4AREDEL . v a—FHDOR{EE
1339.5% Tho7z, ZORIZ, BHOBRE,F 3Py
I LT AT, SIEE CEA LIMBREIRE 5%
2, BRESAESG A, MEERSALN, 2 a—

MR DERLSFHEL FIEBITh>TLE 72, Wikl 1
BERAR LK OBITEIIAT - TR, T RO
E& D IFRTHIA & TR Y725, KRBT
e, THEIERETHL A< BRI E TR 72IRETH
%, —Ji. EPISROMOEE D S FEIAE THARG22 55,
THIHEE TR | ERD B D M AR 72 IR
B, F77, IREATOMRIHNIE R A IE L TS,
HERORREHETIZFNE L QU 25 OMEA SR A
HTHF 25V T OEFIRROZEDR & b, L
HEDWL 5L, W72 BDOE AT, KishDOF
FABRHES 200K I TH B,

X813, BRI TBWTHD, Fav VY ohEbi
HOL v FY A MCNTICHE S, JLEIZ TR
SEFHOBFE(Z L 5T, PEHIRAD OG- 55 Z &
WIE B TBIMA R A2 B2 > TCNA 2 el R, b
D5 < £ LOTREFFER L,

JERAEMIECIE, ZOfthic @ HEROfERRPED S WO
EZRHEOMRIALD TR . AR RAFCIER A
7ARZOWTE, MR FEPCRERR L 72D SR ORIR L 72D
L. BEEENBD TS, S RBROED Ak D
ZaIHTH %,

5 1FSZHA

WL - A - AT (2016) HAICK 5 F a2 vy
7 Amsonia elliptica (F 3 7 F 27 IR O Z OB
PRAVEREAAITSE 21: 77-92.

No.52(2017)

BRETE (2007) WHFLME, R0k - OKEUE, RAUE, FUE, i1
KOREPTIOL » F1) 2 b RE LIZDWT, <http://www.env.
go.jp/press/8648. html> (201746 H20H 7 2 & &)

BBEE (2017) BEEAL v KU X F2017DOAFKIZDOWT, <http://
www.env.go.jp/press/103881.html> (20174F6 H20H 7 7 + Z)

BT AR ORAE IR AR () (2000) AT - H AR DGR
BEIhO®HZWEEYL » ¥ 7 =2 T o o8 Wi T (HES Ao
Y. BB v 4 — UL

ANFRIGE (2007) Bks - HEl B EE AARETF 2 o Y
Vo LIFI LT A OMUAREE RFEEZ 62 (11):
75-717.

FHIE (1981) F 2w F 2 b oRL AT - KIRKREES - ok
PUER - BRI - RS (). OAROEEMY FARIS
FRIEME. 38, LA A

HAWY A2 (1993) Ly K7 — & 7 v o HARDMEK G
Y. RERCEAL. R

/NIRANSS (2007) /NEUTRAT TS D MERS SRREIAE.  RIRIL B SR TP
FEF e 10: 101-134.

B (1978) BIHCEEIC Io 1 2 WM D Mip 2~
BEREE R E SRR £ v 2 — B 4: 43-112.



BFEMRB=ESES2S : 79-82 ; 2017

BWICk T3 vars a4 ray =y 7 Dulbfe

First flowering of Titan arum (Amorphophallus titanum (Becc.) Becc.)
in Kansai region

PR SR - 5 SR - AR SRR
Katsuji TSUBOTA™, Eiichi KODAIRA, Shirou MATSUOKA

PUHHSE S T3 4 mUERSE P A 5
Takeda Garden for Medicinal Plant Conservation, Kyoto

B v a4 A a =+~ (Amorphophallus titanum (Becc.) Bece. ,% b4 ) 34 YV FX L T7TD A~V F THIC
[EHORDEFET, ZOEREEFEIARELIEHTH S, HRENTOY 3 7 44 443 v =5 2 OBTEIZ19914E0
PFRRFER PR R R R R OB ) 2P0 s, 2hE ool ComfEnfiticshTnsd, Ly
Lhs, BB CORMERHIZ A2 > 20T, mEREEFREYIE TORA L K OREEOREE BE 35, YR OMEKIE
1993 IR R A3 SR MBS R R L DA L, YR I v ¥ 3 ¥ Th DM EHREREDO—BE L TRUNTRES
BRANK L T 72, 2017 OWIFIZTHI0HIZMHZ 0. TH24HONBEROBBIZ X DIEFTH 5 Z L R S 7z,
FAAEIZ7TH3TH D225 120 D . SHIHDSMHZ AR & %8 5 72, BHIIHAREAZEAKD S &L HIZHOVEHE D, —
HIEORMHE R L7z, SRIOFREIZES £ T, #AK M, FHEHRO TRPBEHR 2 EATE 7,

X—J— KRB, a4 ray = s, YIBLE

SUMMARY : Titan arum (Amorphophallus titanum (Becc.) Becc. Araceae) is rare and an endemic species to Sumatra in
Indonesia and famous for its large inflorescence and spathe. It flowered for first time in Japan at Koishikawa Botanical
Garden in 1991 and nine other botanical gardens reported the flowering since then. The Titan arum grown at the Takeda
Garden for Medicinal Plant Conservation, Kyoto, was obtained from the Medicinal Botanical Garden of Setsunan
University in 1993 to contribute our mission as the conservation of rare species. It bloomed this summer for the first time,
recording as the first flower in the Kansai region. A bud emerged on 10th of July 2017 and two weeks later its
appendicular appeared. The spathe began to open at 10pm on 31th July and fully opened at 5am in the following morning.
While its distinctive smell was disappearing during the day, the decay of flower started. Irrigation was carried out only
when the plant was actively growing and fertilizers were carefully chosen to encourage the growth of the tuber and applied
at certain timing. Pot substrates were specially mixed aiming good drainage to prevent the tuber from rotting. A

precaution against nematode was necessary for the healthy growth of this plant.

Key words : Amorphophallus titanum, First flowering, Kansai region, Titan arum
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Mucunal@ it (= A B DR L BE - §iFEIZO>0T

Flowering and fruiting of Mucuna (Fabaceae) cultivated
in the Medicinal Botanical Garden, Setsunan University

& 7 - S ZRE - b 7 &l
Hiroko MURATA', Hiromu TAKAMATSU", Yoichi TATEISHI? Jin MURATA® *

HE R KSR SE R B - ZERERR Y - SRS K e B PR SR AU R e A
"Medicinal Botanical Garden, Faculty of Pharmaceutical Science, Setsunan University,
2University of the Ryukyus,

*Botanical Gardens, Graduate School of Science, The University of Tokyo

B - ERR AR 2 R R L 35 1) % Mucuna BREMI2RE D RES L FAE - FFICOVWTHE L, vV h v &
Mucuna macrocarpa Wall. |319845F-1ZMECHRINL 72F T2 5B T8 DT, 20165FE2» HHIfET 2 L5 1ck - 7z, ok
PIETIEEE C M TWEWE S TH B, b YA XTI Mucuna sempervirens Hemsl. IZHEAEAHE (H6) OEEMRIZHER
T25EDT, 1989FICHiLFEA AF L, B L Tvd, 2001FEEL 662 DTS L1280, 201547 5 U KEDRE
FEDF B LTk o7, HEDOKER. ENHAKS XOZOREKREZBC TOWD TORREIBITHELELZ 6N 5,
TEIEBHA L TH S RIENRTE DA, AR L 8T EHE NS BERRO0 - 2, SifEEoA RS, FfEREIZH T
LIEDIRZAL 2 EIZDWTHRET L 72,

X —7— K Mucunal®. VN V&, B{E. K595 PR, AT, teEr T

SUMMARY : The flowering and the fruiting of Mucuna species (Fabaceae) cultivated in the Medicinal Botanical Garden,
Setsunan University, Osaka, are reported. Mucuna macrocarpa brought by seeds from Okinawa Isl. has been cultivated
since 1984 and flowered since 2016. Mucuna sempervirens derived from wild specimens in Aira, Kumamoto Prefecture,
has been cultivated since 1989. It has set flowers since 2001 and suddenly produced many fruits in 2015. This was the
first natural fruiting of the indigenous M. sempervirens. It flowered and fruited also again in 2016 and 2017. As many

opened flowers that exposed stamens and a pistil had a visible scar on their wing petals, certain pollinators that would open

the flowers are expected. To consider the mechanism of pollination and fruiting, flower structure was observed in detail.

Key words : flowering, fruiting, Mucuna macrocarpa, M. sempervirens, pollination mechanism, Setsunan University
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TN Y ADES, BBk (FEE - NRE - ERE) . )
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Y VIVI) ¥ & Mucuna macrocarpa Wall. (= M. irukanda
Ohwi) HEIF : KRAUHIBRRE, MRRIRS I, BEVLEI ()

* T112-0001 HA# ORI E113-7-1
Hakusan 3-7-1, bunkyo-ku, Tokyo 112-0001
murata@ns.bg.s.u-tokyo.ac.jp
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Establishment of the propagation methods for Aristolochia debilis
(Aristolochiaceae), a larval food plant of
Atrophaneura alcinous (Papilionidae)

LAPA (35 SR viv N £ S 3 i
Takeshi ASAT*, Shuji MATSUMOTO, Satoshi FUNAOKA

AR v ST T Lt S A

Himeji City Tegarayama Botanical Garden

B CEBRECREHETH A v a9 T SN RTROR S HIZ T2 720DEINHNVT, BETHIUV /) AX VDR
B - R AER>TWD, LA L, Uv/ A2 FI3EFERL KO T REEPIEFIMCO 720, RFEERC X % 840 5k
D& E L, M EEDOMUREMEZEORRE ZikA T, ZORR. T~/ 220 Y ORRO ARWTEICIE. R&
3embl by KX 3mmbPl EOMEEZ FHOZMRRE ST L T Z M52tk 57,

F—T— K RIEEAE, MUAR, ARRE

SUMMARY : Under the activities to make our city with full of Atrophaneura alcinous, designated as a “city butterfly”,

Himeji City is promoting to propagate and spread Aristolochia debilis that is the larval food plant of A. alcinous. However,

because both its fruits set and seed germination rates are quite low, we tried to propagate by shoot and root cuttings. As a

result, root cuttings using a rhizome with over 3cm in length and 3mm in width was considered as the most appropriate

propagation method of this plant.

Key words : root cuttings, shoot cuttings, vegetative propagation
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In vitro culture of Cephalanthera subaphylla Miyabe et Kudo

Ha gt Mg
Shinsuke TERUI

AASWNRENF B Al 2 el A FE 2 bkt & > 2 —
Plant Diversity Center of Jindai Botanical Gardens,Tokyo Metropolitan Park Association

B it AR 2 v &2 — i3, ERAMEE L UTTEE S v OBFESEICID A THWS, 2y Iy
13, WRECIRALHERA D 5L, AL TR AE L L OBRE H D, L2 —Tld. AFROEREICET 5 AR
ERBL LRI, MEEETCOMERITLAZDTINE TOHRD MAIZONTHRET S,

F—7— R RERMEOMRA, BRI, BEEE, 2o a2 v Iy

SUMMARY : We approached the in vitro culture of Japanese native orchids for their ex situ conservation in Plant

Diversity Center of Jindai Botanical Gardens. It is not sure of the natural habitat for Cephalanthera subaphylla Miyabe et

Kudé in Tokyo. In this report, we have addressed this plant propagation in in vitro culture and observations for better

understanding of its ecological characteristic.

Key words : Cephalanthera subaphylla Miyabe et Kudo, ex situ conservation, in situ conservation, in vitro culture
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The construction of work roads and the maintenance of trees adjacent
to the fences around the Botanic Garden, Hokkaido University

Wil 55 - KRB 67" - R K - Rl R - kS T - & ST - S S0 - Bel Bl
Hideo ICHIKAWA, Sachiko OHNO*, Masaru MOCHIDA, Hironori INAGAWA,
Koh NAGATANI, Junko TAKADA, Fumihito TAKAYA, Takafumi ITAHA

AeiE KA EE 7 4« — L FRE 2 v 4 —kiddlH
Botanic Garden, Field Science Center for Northern Biosphere, Hokkaido University

B ALmE KA 7 4 — v FREE R Y 2 — Rl TR KB R K OREE O L e M LORBlE RN T 5720
12, 20134F-% 5 20155 IS i 7= A3l 2 Bl UL Bl D & LIRS BI 2 FHE L 720 Z ORER, 7 = v ZEROfIAR
EMEREPrOBUNIAT ) ZEMAREL &2 0 TIROREMRPIIARENO TR LM 5 Z e hTE L, £ Al
DOFEHR G RE L 25 > 7z,

F—T— R REFH, G, BIAEE Wi, 72V 2

SUMMARY : In order to maintain the safety and the landscape of the Botanic Garden, Hokkaido University and its
surrounding areas, new work roads was constructed from 2013 to 2015, and the trees adjacent to fences were maintained
mainly by pruning. As a result, it has become possible to manage the trees safer and more appropriately, to reduce

interferences with the surrounding facilities, and also to ensure the safety of the general public. We hope this would also

enable us to respond promptly to any unforeseen circumstances in the future.

Key words : fence, pruning, safety management, tree management, work road
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Fig. 1 Central part of Sapporo and Botanic garden,
Hokkaido Univ.
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Fig. 3 Map of Botanic Garden, Hokkaido Univ. and the position of each work road.
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Experimental cultivation of medicinal plants in Tistung Botanical Garden

= AL - R AL - R ! - Kuber Jung MALLA? - Gopal KARKT?
Akihito TAKANOY *, Takahisa NAKANE!, Susumu ITOH!, Kuber Jung MALIL.A?, Gopal KARKI?

AFIHERFRZE + 2Himalayan Herbs Center, Nepal * *Department of Plant Resources, Nepal
IShowa Pharmaceutical University, Japan, 2Himalayan Herbs Center, Nepal,

3Department of Plant Resources, Nepal

EH 1 2014512 2 S — L FRbR IR A BRI IS & IBAISERERZOIT [k~ 7 YIRS 2 8 L OAlEY — 2
OB 2B 5RO IEICHTHAI L, ZO—BE LT2015%E4» 56152 AfIcbrz 5T, F/5=)L - & bv VY 3%
7+ D Tistung Botanical Garden!Z 36\ TN O Gl ERFES & F2hi L 22D Tt 4 5.

T —7— K HEE, ARBREE. 1 S—)u, AR, Tistung Botanical Garden

SUMMARY : A memorandum of understanding (MOU) was signed between the Showa Pharmaceutical University (SPU),

Japan and Department of Plant Resources (DPR), Nepal to conduct joint research on Himalayan medicinal plants in Nepal

based on the plant resources research guidelines. The research team of SPU proposed their interest in the experimental

cultivation of Nepalese medicinal plants and DPR agreed it and provided them an research field in Tistung Botanical

Garden, Makwanpur District. The result of this experimental cultivation for 15 months is reported.

Key words : experimental cultivation, joint research, medicinal plants, Nepal, Tistung Bitanical Garden
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MEROTE
HiEHEY
1. Ao S L pER LA

Swertia chirayita. Paris polyphylla. Aconitum sp.
2. SHERESE R

Crocus sativus. 137,
FehsHh © Tistung Botanical Garden (X[1), 7 <Y ZXH5
75kmIfE L., 15503 1800m, District Plant Resources
Office (DPRO), Hetauda DEFEFIZH S, S, ZdD—
A% L2 (X2, 3).
RO 1B I JONK: TR0 TR0 (pH
135.8. 2 A% FORBRICHIE) Thd. ERELT, 4

WEMEEP SR L2720l A . Py (RO A S
f) 100MEA L. [WIEHCHEZIAAL,

REEEH  EEFEO R RERE M. BHNPOLA
Himalayan Herbs Center (ZZ&FEL. HBIREZF O %
Ko7z,

I ORE A - HkERATEF L. BISORE, 7 =~
ADFE, WK & Y o OFEFEIT, IO 1T
-7 (X14),

X1 Tistung Botanical GardenD £ 5.

T194-8543 AU LUHARHTH i o ) 11%2[53-3165
Higashitamagawagakuen 3-3165, Machida-shi, Tokyo 194-8543
takano@ac.shoyaku.ac.jp
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K2 HEBHEZRTITL—b.

X3 FHERFEICEA L A KE.

X4 BFIED=&. 71 ABEERE.

=
1. A SV REEHEEE )
(1) Paris polyphylla (XI5, 6)

A7 3—)LEET Satuwa IS, TRUE 2k U 7ARZED -1
%913,000kg) 13% < . BI{ENRs. 6,000-8,000 (910,000 )
/kgo BV ITYRLHENINTTHAM L. ZOMREIIHET
BEKREZFEBLNS A RTEMRICENS (WHS
1991), Paris polyphylla \$FEENL L. WA M KEIC
FMHINS 720, MELRIUCKD . B L.

No.52(2017)

RI7  Paris polyphyllaDi&E+.

WovatlEh g (VN), 22T, R S—LBURIEEG %
HEEEL TBH, 7 S— U TIBRRET T AL ST 53,
WNTHFEZ I Ty, (Departmentment of Plant
Resources, 2011, Shrestha & Joshi 1996) #x¥T. fidy
BRI T 74 b7 4 2 CRRBREE ARG L7z, 22
T, Alnl, ARORBHRSEZ1T) L& L,

FETOEA © AFROREHIIZONABE LS § 2GS
b5, TOMHE LT, OGN, FETAHRINLT25 1
FMIEE TS B T LRI, MTOFRESFICIE, +
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10 ~UHT FOBRIR.

X9 ~UAT OHE.

i T ERMNPBETH S, FAld, MEELRMEL, B
FEAORETHI1,000 0% HGEBOA 7 L0 58A L (M7).,
J&FE 0 20154F 12 A 12 FUZFPHZ 7em [EBR CIRREL T 1
L. FkRGO20, v L F &L, K ZFL VY =T
otz
R 1 HRRISREE G L. 20 HTRFMPFRET L7z,
#910% 12 7-5 103{lEA A L= (X18),

(2) Aconitum sp.

B 5 EARREY T, B 0.5-1.5mIZEL (X19), B
WEDF5 (X10). A/ S—LENOEE 2,300-3,800m f:f
VUZHA0T % o Aconitum@hEHa 2 S—LEETBikh LI,
A SV TIREEAIERIREIO—DTH S, %< OFiH F0 3
—MIL. TheDZ Il b 5. HHETH5.
Tistung 7*5 15km 1 E D Daman kDR 5 2,300-2,400m
IZEDE ZAIZ Aconitum heterophylloides 7ZEAE LTS
25 EHHICERIE B LTS, 2078, Afd
ZRBRRRTT 5 T & Ui, ARIDBIAZL, RT3 Al
LT, Ft M I TS, BIE. ffiEHE NRs.
6,000-10,000/kg TH 5, /3= TIIEH LI TN

(Departmentment of Plant Resources, 2011, Shrestha

#5527 (2017)

X111 Swertia chirayita. X112 Swertia chirayita

DTE.

& Joshi 1996).
FEF A & 4%FE © Aconitum heterophylloides OFET13,
Daman 3 CERFEL . $RHUZIRIFL 7=, 201643 15H
IZEIBCERE L, U, BRI H4% L., BT
HIFZI0%IFETH 7=,

(3) Swertia chirayita (X11. 12)

A5 AAEDFARTE X 0.6-1.25m, 17 S—LOFEE
1,500-2,500m DI Z/3 055 .

Swertia chirayitalZ. F/S—)LCHH I LORFINEH
BRI Ch %, F7 3= T, Chiraito LIFH, & &I,
FIS—LFET tite, F/ZPEFETIE Chiretta &IFFI 5, i
RO ORI 50 % 122472544 300 °5 450 + D
Chiretta 234/ 3= St g, Ftled. 41 v F
AR THL ThEAFI2EIT, 2O, 7YT T-ayss,
TAVI, TINHEEGHOE L L5 THS, ENTO
HENIAD R <HI5% Th 5, Chirettald, BEFELREL .
PREETRRCEE DR E D728, [FEIBFE R AD T
i3, VN (Vulnerable : #ROfGHEARE KL 25E) 12
SFINTOND, A 3T, BEHIhOW Je & & 312
PEE TGOS RE LB OO TSN TS, Lok
5T, MR Y RMEEAD . ROEDENEREAE
PERERG L QK 72012, 2 S LBUI BB AIFZERa 4
LHED—DIZZEF TS, (Departmentment of Plant
Resources, 2011, Shrestha & Joshi 1996)

Swertia JERENZ. X/ S—VOBENZ 5T 5728, Bx
IR TEANGABRRREG S E SN TIs D . o) 8]
FHE»SE S T0S, BUE, Bhid 25 BT, gis
DB B R E RO —DIRRORFE & 2D R TH
b, FIA SILOREHE CREG LA G E > T A, 1
IS=IVNDFHEG HHI BRI T 27280, % < DRRAFRESIC
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R14 3 XI5 TEFL £Chirettaddid.

HOBILAR > TOS, LA T, DK B NSk
SREEHA O KA ST,

FRT-OEA L& : o S—LDA T LHFDEZE, S 1ke
O AT L, Tt Tofjfr, 2 H15 HISHEES v
For (X113) (SHEREL 72, SERERAUERGL . Ao 7zPKic
M TAY 2 & 20 EE. HoRkER-72 3
AT CHE, UK LR ORI & P72,

FH 1oy ARISEFDHIGE L. K92 r AISh72>TEF
L7z (X14).

[ ~\OFEAE : 6 H15 H2 5 7 HARE T, W5 \OEEE
¥424tr-72 (X15).
AREG EOFERE © Chiretta ORSHAAD L < I3TAUEHL
TB0%, WXOMEARID Lad Sz, kD% <i3, R
JEom (X16) T, F S—LENOMORRK TS Bigs &
ANQRYSN

2. SHEPESE IR

(1) Saffron (Crocus sativus)

77V BEENADHIRTCZ 2/ D—>oT, /37—

LTI, Keshar EMHIh 5, 2234 2, L (LBERHL.
GERACIA, SEHE U TERHSNSERAEYI Crocus

E16 fmXH T/ Chiretta®DH.

sativus DG S ERINE N B ML ROMEAZ HZHE L 72 3 DI,
Saffron &IN5, HADEFEED IHNT, 2L Vh1b
pEiE . ofidbEn, FUv7, xFva, plE A
YR, BREETET S,

BAE, A 3= LD i3 A % 23 Saffron DK KL
WRARLTCOSH, Bk iz 7=, REIIZA s
TBHIENTELEPST2,

ERIROEI A« BARISERI R 22 5 BRI 10kg #2A L. 2015
10 H 10 HICHEBRHEA (1 72,
BIAE - 11 A7 HISHIE (M17) 2%a% 0. Aat951MHDIE
N ENT=,
U = wzpre L, 2.5g DML RORETEAFEL 72 (X
18),

(2) WEFIEEREA A SEA U7 Z OfDZE Rl

MBF R K 22025, Echinacea purpurea, Platycodon
grandiflorus, Senna obtusifolia, Lavender OffifEl7 ED
SEHREYIOM 78 AL, ABREE 2 I L7z, Senna
obtusifolia DM FI3EFEL . TSN OREYNIE W%
L7z, $RTOMIRICRCAER L (X119, 20),
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#5527 (2017)

X118 URFEL /=67 5 > DRE.

ER

Sk, 15 7 AW FHOHBICH - 72720, 7%
FRESEPTH Y . KIAEDOHIBIIEE L, ZOF ik
e L Al & IREH LSRR T — 2 DA 2B X B,

BU CREFIREMIORET N B § 5 20503, OXF G
AR B OB MRS REPIA E 5 h (FFRIh 72> Tikie
WERERH LI LaEt) I2KDETADRKREN, H728
FIREPIRRIE O % 2 7505103, @BIHI T3 L 74k
itk (REAR B D 0) 2L, @A R
TELANMEERT DI LDBUETH D,

UL, BRI 812 & 0 AR e 1 SRR B A YD
LT3 4 83—\ Td, BEAEIRORKT LA
L. BEARETS 2L cds, LT, TPk,
ZNEDOEIE AR SITEAIGAY . MR AR &
0, HUS RO G OUGEI O 5h 5 Z L 2 W% 5,

AWFZEE. PR 26 ~ 28 FI ST A A A e B i)
TORINZKDFEREL =,

X120 77 ~Linum usitatissimum.

5 [RAsZiEk

Departmentment of Plant Resources, 2011. Prioritized medicinal
plants for the economic development of Nepal (in Nepali
Language) .

UEHG S (1991) HAUE AR, p.776. FLRL HOuL

Shrestha, T. B. and Joshi, R. M. 1996. Rare, Endemic and Endan-
gered Plants of Nepal. WWF Nepal Program, Kathmandu, Nepal.
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L) — % WSOk ®
VI vEPIE (75 v R)

Jardin Botanique de Lyon -Lyon Botanical Garden-

R
Eiichi KODAIRA

UHHE S TR 4k mUERSE P A 5
Takeda Garden for Medicinal Plant Conservation, Kyoto

B ANOMPRE LTI T 7 v 2 T-FOREE wbh ) 3 YRR AEF L7z, 7o b - =L ARORFEMAIZ
fE L. 18614 K D HIRDEMNDG; &k > T s, BEAE. KRE. &L, 2 awiil, v g 72 e
RREPERIZ AN TE D, ARF—LAXR=VNTIF13,2250F L WA Y 2 b7y FE¥h T, fbliiRTd 525
[Ffi%. Bl - 87 7 ) A PEREPIRE & =N Z @R E A uDICEE, N TR MR (G FEEARR) . R & v
R, BT, ’r’h‘El ARAREYIR 2 & AERRIZIAD 5 T b, AR OPBEEERE) <id, W2 REZ & okl
K- BRINTED, BN EZENTEDEIICESTN D,

—T— K AR, WWE. 75 2

SUMMARY : Lyon Botanical Garden is one of the largest public botanical gardens in France. The garden is located in the
southeast corner of the “Parc de la Téte d’Or”, a popular place for the local residents to relax and enjoy since 1861. The
garden is composed of five areas, Outdoor collections garden, Main conservatory, Alpine garden, Mexican garden and

Madagascar & desert greenhouse containing 13,225 species and cultivars in total. Outdoor collections garden consists of

several differernt features, including Flower bed garden, Rose garden, “School of botany”, Arboretum and so on. Notably

the plants in the “School of botany” are displayed according to the botanical classification so that visitors can become

familiar with plant taxonomy.

Key words : Botanical garden, France, Public facility

H A & iSOt & OFf T3S 3E 5 b > T %
&L AV EIATT 5V 2RI LN IR .
INETT IV AZHHHE W ETIE. HIA (2001) 28
Bambuseraie de Prafrance. ZEH (2002) »ErEHARS
AR ERE B GEFR : 2 SURERIED) 12DonWTrhth
MR AR L TG, X612, Al (1991) 13ESZ RS
fvERE R, v >~k > MR B
BHEMIDORIIRAFT DOV THRE L TS, Sl EHIE
201706 A FH25 7H FANZATCY 3 VAR %5
W B S E N 2D T, Z DNl & BB A R T 5.

) 2 REPIEIEY 2 AT LBl CL 6 XL
2557w b - F-ARROBFMIALEL TS, T
BOVERL - ME LTI E L TUIT 7 v 2K EE S
bh s, F =)L ARIZ. 1856 42 HIZ Louis
Vaisse FPeiBfli BOERATREL . MEFOZFY b

Tb

KT 5 Denis Bithler RIZK > TG - fi LEhzfiRA
[HTHh5, AOILMNZIZ40 =—H— (16ha) BDOKEZK
W3 52, ZAud e —XJIRROOIREHIH &R S 7z 2
20T, A SFAGALROHIFENC 5 -/ & DRI A Z L
72D Thb, 25 L TI861FITEK L7z T al A H
OHOOIERIZ 283 T— 77— (114.5ha) 128 KO, MBI
A5, ZAEM, TR, ER 2T T < B E
TEWFREN TS, Uiy, ZDIFEAEHRITHIH
TE HANCZESTUIEZTH D, BAAIAFHZD [7
v b F= (Téte d'Or) ] &id, <2 HDEFUEY;
TAHESTESN=F) Z MO 2 EWT 525 Th b,
Bifeo) 2 i 2fREICH 725, W) 2 At
13, MENE RROWA > 72 Jean-Emmanuel Gilibert [ fli
2, Croix-Rousse I [XIZ& % le Clos de ’Abbaye de la
Désert DRI AT LT 179248 L7z (K1), 4

T606-8134 HiHERHI AR X —Je50T 2 T 11
Ichijoji Takenouchi-cho 11, Sakyo-ku, Kyoto 606-8134
eiichi.kodaira@takeda.com
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WNTHEIZDARFEN TN 2L DT L TH B, ZD%.
HRADT v b - F= L ARNIZHER EIBUEIZE > T\ 5,

i) 73 k& <ESHE (Les collections
exterieures). AWM (Serres). mlliEMIE (Le jardin
alpin). A F > 2fid#H (Le jardin mexicain). V& H 2
LW ERE IR % (La serre de Madagascar et des
milieu arides) {277 54 ([X12), 201744 ] BULAET
13,225 OFfL fflins) 2 b7 TEN TG, HFEEATF
SHZY) THHZ B BB H AR 20T, FAFICERL T3
RERT5,

184, LYON — Square du Jardin des Plantes = E. 0.

K1 #ftU I EPE AXF—L~x—T KWEH).

OTANIQUE

£ LT,

X2 UIrEpREEAR (ARF—L~N—T KU5]A).

#5527 (2017)

E51&E (Les collections exterieures)

T - BT 7 ) hEERYIRE (La serre des
plantes carnivores et d’Afrique du Sud) &A A+ =/ 2
JE#R = (Le serre Victoria plantes aquatiques) % JHD
e LIRS, /68 (Le jardin floral). 73T [H

(La roseraie). WA FKE (77 JAREAE) (L'ecole de
botanique). K& V@Y FE (Les pivoines). 1§ A

(Larboretum). 7T{¥[E (La bambousaie). ZKAEfi#nlE

(Les étangs) ZEDV'—VTHYRK XN THBD (X2), V
3 UAEIEOROER L BNA BT TH S,

16 TIXE FDO Y FHF T =7 Begonia cucullata
Willd. cvs.. Canna cvs.. Dahlia J& cvs.. Capsicum J&
cvs.. 7 7V HERT XY F Impatiens walleriana Hook f.
cvs. M ETHR I NTE D, AETEHITH>TND oY
v ¥ I Pennisetum glaucum (L.) R.Br. ‘Purple
Majesty’ HHD ANSH T (X3), /NTEITIZNTD
mie S5 LmNns, ThobexedFvFaL Ly
Crocosmia X crocosmiiflora (Lemoine) N.E.Br.. 454

FI5V v F 2 Echinacea purpurea (L.) Moench, Y~¥EE

)7 Gaura lindheimeri Engelm. et A.Gray. Geranium g

X4 HREWEYEEESINTVENIE.

—109—



Bulletin of Japan Association of Botanical Gardens

KFH, 2NF2Ny H Origanum vulgare L. 75 E &flAGba
HZLT, HDNTOmfEERESISHE S, fEEE LT
DT HA VNZBESE I N TS RT, AEORYENZ F1F
BT LGB R 572 (K4).

WaEFARE (3 FEREAE) 1%, 7T 2 ZFET [L'ecole de
botanique | £ KA EILCON 2, EERY B & [HEPIF0748
Lol ZATHBN, ZTTEAM (1991) HENH
SR A IR R A A8 7T U 2B S RO 2 R B A RS
%, ZOV=YTRFVARISRL T7IFERL IR @
ARL RYTAV IR TRl 7oy Rl 7AARL
YUFL FFvakh 2R YUEL ®28L A4 2FL
v ks EONRZRE R L AR S h T (IX15) .
B2 TE 9 % IR iihE A ORAE B 2 KB - L
ek BA A=V THAI D, TOKI BFIZEITHGFHL
RERAZ, 232D % HAR IR I < 8 R 54,
7 7 ¥ AT I BRERT A ¥ aDrg Liven, 20
eI 4 7 TR Aretium tomentosum Mill. (X16) .
IV F 4 A A VT T+ )T Clematis integrifolia
L. (X7). va=—7 - Z)L7Y Romneya coulteri Harv.

(IX18) ZELDBfEMRR 5Nz,

et sl 1, 08 -

V6 L8 Frowganmn, 3/homes 3854 Taesin,
ot o e o e,

No.52(2017)

BHMY - 7 7 ) A EEREYR S Tl Sarracenia J&.
Droseral@. Pinguiculal@. Cephalotus J&7%E DSz
Bamm s c BT 2 ey, SRERT 7 ) AR
FEAX - BRSO, 2OV =ik A hEkida T
7 20 TORIRE > THD | R IR 258 < R L T
LM hATz (X9),

A AN ZEREB TR, KGUTTEBL 727774 F
ZUNZ Victoria cruziana A.D. Orb.DIFh, Bdg A LY
HERHMTRAZENTES I IT—ERm<HK - REh
Tk, ARBEBANEFRRS THEREE T 5 —HDOAXA
Ry bOEH>TH-72 (X10).

K7 9LIYFAR-AFTUVTHUT
(Clematis integrifolia L.) .

6 T&43K Yy (Arctium tomentosum Mill.).

X8 OLZ=—7-%)L5YU (Romneya coulteri Harv.).
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EZE (Serres)

PIROKIEEIZ, 1860~ 1880 F-EHDFHH L DA X
NIEREIOE RITHAE D . BHED 28 H KIREO S
IZHAFEL TS, SEEARERHRRO~ &7 2 /)L &b
TR L & LTlbIHTC0%, BUEO KRR I3RS
GOFEAED T » 2 KERNT, T —a o STHDOTHA ~
D ANz DEE->T05 (X11),

IR CIIBRAEIDIRE T3 75 CADEGHi 5 FHid
ML RoNs, ZONTERT A ) HFERYE (La

#5527 (2017)

12 #EMOFREEZHAT 5EFEE.

13 SliEyEER.

serre d’Amérique du Sud) X/ F Camellia JE ¥ =
(La serre des camellias) DV —Y2RHHITHD . R
BOED—HTHIUITIVCTHES - R S TS
FENTHREE SN TR LD, 77V ADONFERICKT 5%
FOFEIEWEFR->TND,
F7z, REEMEEINI, ZTNThOIRED LS %
M7z B T NHDBIZN. > TNBDEH D7D E A ¥
FEBESIREMRE SOz (X12).

=iEYE (Le jardin alpin)

BEAREOHABIAD TSGR 6NTNB ) 7T, d—
Ty STILT A, I ST 4 TR BV R—lfk. 4 XY
THE, LT HEEEDT - o SEHOEIRE 4 A —
VL= v DiFn, BHA, HE, g7 o7 b7 A 7,
FM7AVH, =2a—V—=5VF, eIV aEHIKZ LD
—VERIONTID (X13), BUETE % & Wi 258 -
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14 7UIL 759 L (Allium
flavum L.).

K15 7X%&—-7 7L U (Aster
farreri W.W.Sm. et Jeffrey).

PERAHENTON S,

WEil, 7V 4 - 754 Allium flavam L. (X14).
T A& — -+ T 7V Aster farreri W.W.Sm. et Jeffrey

(K15). FNT DL - 7HIV Cirsium acaule (L.) A.
A Weber ex Wigg. (XI16), ¥'9=4 - bv534 2Vt
Geranium himalayense Klotzsch (X17) 7% & OAEA R
ZAEMZ TNz, ARFEHZ— H37 215 30 47 [H &
FREITH 5720, HANEED THINTAIZNT) TEF L
&9,

E17 #2=9L - -&754 x>t (Geranium hima-
layense Klotzsch).

H18 X% atEYELE.

XFYT4EYRE (Le jardin mexicain)

ZOL) 7 DRIHEHDOAD OHHEET, ARFIFEL
KA XU E SIS B H D ZENTED L) 2T, flitlE
T3 AFEOKEE LS M5, Agave B & FE, X
Y A F 29 Carnegiea gigantea (Engelm.) Britton et
Rose. OpuntialB#HE, A VI MrLY X - T2ELT 4T
Y Isolatocereus dumortieri (Scheidw.) Backeb. 7z & D
LA - RT VRIS TRETRI TS (X18), B
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[ &35 0 SRR U TR EA D e < L RSO SR
UL KA AL L N L AR L 7K Bd 5 ) 7
EEA%.

hafl

RIHNANIVEREhEYrEREZ (La serre de
Madagascar et des milieu arides)

b L0 . WIRIEREO AR LB R gk e
S>TED ., EAOHERIEFEEDE S, KiREED
EAFFELTOE0O0E g, WEBIEY L 7 < 4G
LZEREB->TED (X19). w4 H2HUAET DY
VHVF 5 VT 4T 4 Y Uncarina grandidieri (Baill.)
Stapf & EDFMENR RSNz (X120), SV LI-MEEw%
O34 Z L < ABEHIL TS L0 sidoknic R
720N,

) 3 VR OAE S, Ty b - F =L ARINOSIE.
A E DS ISR A 5 T, RAFELTOR]
H#EH B STz, FHINOREEERE TS D7D
U a Xy EIEL AL RO E D 2 LI Qs 7z,

20 w>AhHUF -T2 F14F«ITY (Uncarina
grandidieri (Baill.) Stapf)

#5527 (2017)

IHEETOREER TARBR RN & & HE ST, EY
BB 2 A R & ) e B s g Ch 5 Z &, RO
AT TUIBESBMIETH D ZeH, OLULERD
S>TEz, 77V ANIMTLEBEENT R LENEE
BLUHEEHI> TR EEbhaH, ERMRSHboE
DdbHEFNA, BAENZBT BHPEDDH D HNDEE L
KH0E LILN,

TIXZ S pED TGV Y FYA5NI—0A4—§
RET Y 3 FhitEOFL, 28— - T2 =B (Gare de
Lyon Part-Dieu) % FH., BREGZH 5/ 238D L0 EHDBIR
FeETFT o b Q01747 HBIfE1.8 2—1) ZMEALT
ClR MO by =/ 223 #, 3DHD [Arrét Parc
Tete d'Or] LWH/SZEFTHHFTZ L, HORIAT v b -
F—=VAFD Tete d’Orf, HEVIEHDKIREIZZOM2» 5
BUSHEN 5y, A, S Ll e £134E45 10 75,

Gl 5 B T = 2 A% AT vh 6K 0D 9:00-17:00 (4~9 HiZ
9:00-18:00) . AJE=EIF9:00-16:30 (4~9 Hi9:00-17:30
ZHHME - SLHIZ17:00 £T) . @SliiEEL 4 ~9 Ao
DART:00-11:30, *F ¥ IFEMENTT v b - F—L2
[l B RS & [F] U 6:30-20:30 (4 H15H~10 A 14 Hi&
9:00-22:30) . V& H A AL LRI EIC OV TIIER
W37 < AHERR

{37 : Jardin Botanique de Lyon, Parc de la Téte d’Or
- 69006 Lyon, France

a0 +33. (0) 4.72.69.47.78

KFA—=ILT7 FL Z : jardin.botanique@mairie-lyon.fr

5 |FSZHR

ALY (1991) kWl & fiivyy [3) Wil 75 v 4 16:
44-50.

FAARIAK (2001) B{ADTTE “7'5 75 v 27 %FRT. HAG
Yl 256 35: 69-71.

V3 VEPIE ARG — 4 X =Y. <http://www.jardin-botanique-
lyon.com/jbot/sections/fr> (20174E7H21H 7 7 & &)

WM %G — %4 VT v 2 2Y) A b, <http://ylist.info/index.
html> (20174-7H21H 7 7 £ 2)

JAHZEIE (2002) 7SV KPR, 2 — o o SHEVIE T AR
HAREYIE 2 PR 144R B (B33W) Woh Fels AT bk, 38-
40.

The International Plant Name Index.  <http://www.ipni.org/

index.html> (20174-7H21H 7 7 & X)
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FavtyIIV (VTR ©
BREEIZHOWT
Cultivation of Schisandra chinensis
(Schisandraceae)

g #EIR* - B R PHOK
Junji NAKANISHI*, Rikko TOGAWA!,
Shigeru TODA

URBRIF LR

!0saka Prefecture University

F a2 T I Schisandra chinensis Baillon DFRFE%
HEL 728 D% TURF- L0, SEFICHGWSS . TTFIR
ISHHER P SEA L TR SN2 e, Favk Ty
DL THHINDS K5I8 -57207203, RG> ThrLb)d
FENZE HEL TN Z eI Th 5 .

TR PN RGO Bk X7 E VA DO L5
CHOBNTAT, UG, BB LT, $72, W%
T, e A HMCRIEN AR ZIZE R I T 5,

[0 Sl S A i | (H AR AR SR
2 2016) (2kd&. LUK TV K264 BEOME H =i
107,000kg T, ZDFTRCHAHFEFEIA>TAT, HAED
FIHA RO,

— 7 [SERTEY (E38) 1B 2R PR 25 4R | (H
KREFPEEPEMIG S 2015) I3 mEHICFa vy a3y
DOFHHARRSENZ &6, ENTHERERE UTORE;
BsneEZo6N5,

F/o. ThETITRIT S IORS R H 5 &
128 F a vy I IVORLEIIAEL . HoTHMHUIIR
Xh=g D2z (KR 1988).

2T, ZRiELNSERO AT, [ENTEERE
WCERDEEZTF a7y T I VOB ERAT=,

F 2 vy T IUEDHEOARMN LA S ALifEE T
DUMIZAA LTS, T REFE. (IAYR, J0EI2E
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