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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

B AR TR Lo 44 S RREO [ 500] FHEVEE IR TR TEE» B2 A MET L7z, b o & 4 73 FHibt
10/E21F6 2 & 30MfAD # & 7 — LA R ORI &R L. v 2k~ 2 a7 7 — Vflilao NO ELmNE (i
7)) Fo LU EEE & SRR RRET U 2z KRB Ic D\ Tid £ < OMifA CLipopolysaccharide BRI (LPS(—)) 2
NOPEAE M 788 7=, LPS(—) TNOFEALAN60% %A 728 DIZ6MIATH . NO FEATEMEIC & Dl d Pk % 5t © %
5T EARBE N, . 40% 2L EoMfaREE AR SR IERIIARE S D MilaEEIC Xk > TE [28h] Gk % G
TEDIZLMWRIEI N,

F—7— K —@BER (NO). KIE. 28N, by &4 73RN 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 LBINTBFLIC IS &L A SND LI
Td (7T 2012), FEERZZ <D Mo &4 73BN
IR RPENEENTED . FHI Euphorbia BN 5
B39 Euphorbol 72 E D phorbol ester #&H L TN5Z &
M XT3 (Nielsen et al. 1979, Shi et al. 2008) .

AT o &4 Y EREIOR TS [25] GHEE
EMNESEER TRl T & 20 B0 E Mt Uiz, Mllagdaisid~
su 77— Ukkllaz v, Sl R OMIEC k 0 A
3—WftzER (NO) EAME L7z, Mk e T,
v a7y — RNk HEEEAINO A EiER  (INOS)
DFBHHEIN, ZRONOMEEINS (FiHS 2002),
ZOMWEANHA L LM 23HET5 BT, boa 47
R &2 G002 &1 TRz L. 2heho

NOBEAERAFHIIL=, %72, NOFEEROGHILAHET
NO A PRI S GHIIL 72, NO g AR ) il i3k e W 'E
Lipopolysaccharide (LPS) 12k % NOPEA: AR ED
MR 222 ET 28D TH %, 20, LPSIER
kRS (LPS (=) TdhERME. 34bb [15h
AlEA . LPSTIIE NS (LPS () TIdhisshie
fEH. $bb [250] SIS 2 PIHIEHZ5HE T
XBHEEZT, b RO IS L [
AT 22D TIEE, L LERIC (5] 45(%ik
T ZEDPHISNTOBNEY (/ILvsl) LD, o4
A 7B RN L7z [Rl— 3R Comb ik i chtug, [
S reosggE L CHICZ 5 & E 4 7=,

T920-1192 ARGl ARy
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Bulletin of Japan Association of Botanical Gardens

MRINUEE

HEH U7z b o 24 7 FHEIORED (Z7213ATF58)
#RUTR U7z, 10[@215HD b &4 75 FHl» & (K1)
A BUNERRIHN IR L 7251 30 MR AR L 72,

ARORS - ke, FURBSHIBRL, x4
—ILE3KITRE L T30 i E it L7z, b T
i1 (RCSe) 1ZOWWTRFBRDOL &M EZE L TH— 2
L — 7RO A i L7z, x 2 — LAl NI
AT, AN sREZE (EYELA SUE bk
24L FDU-11002) TR RE L7z, X & 7 — il
AKHHPNIZNENDMSO IVAERR L. 3 100pug/mL D&
& DMSO DEA%IEA0.05% & 7255 K IZHFBE L 7=,

No.52(2017)

HBADIEE « vy A~vru T 7 —Ukkakk J 7741 (e o
=YY A T AR E WY 7)) & 10% -G AT I

(FBS ; BioWest #1%) 2% Penicillin-Streptomycin
Solution (X 50) (MDEAEHE) % & RPMI-1640 (Life
technologies tL#) THE#E L7z, J774. 1M1 1@5-10 X 10°
cells/mL % 96777'L— ML, 5% CO, T, 37CT24
RIS EE L7z, RO TCL &kt (GRefREE 100pg/ml) @
AL, 24532 L7z, BB U Lipopolysaccharide

(LPS; from E.coli 026 (by phenol extraction). FDE
M) ORAIRED lpg/mL £ 52 K5R ML, K
54 72 ha—)L& L TN -Monomethyl-L-arginine,
monoacetate salt (L-NMMA; REUZ{L2E0TZE0T)  (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 {EFERL R AF - FREUSFR
Acalypha australis L. I/ 2 AAW | &IRKZFE
Chamaesyce maculata (L.) Small = %y 28 CMW | &iRKZ
Chamaesyce nutans (Lag.) Small TFH=i*xvn 2HE CNW BESETTRIEA]
Euphorbia adenochlora C.Morren et Decne. JYvy 2H EAW INATEARIG
Euphorbia lasiocaula Boiss. 2H bIEA 2H ELW BESETRIEA]
Euphorbia milii Des Moul. NFXY B EMLx | &RK*%
Euphorbia milii Des Moul. NFXY -2 EMSt | &RXF
Euphorbia neriifolia L. xY>hy LR ENLx | &RKZ
Euphorbia neriifolia L. x> hy -2 ENSt | &RKZ
Euphorbia pulcherrima Willd. ex Klotzsch KA wFT7 o EPLf %o
Euphorbia sendaica Makino A1 215X 28 ESeW | £iRAZ
Euphorbia sieboldiana C.Morren et Decne. FY Ry EA 2HE ESIW | RIIEMETHEFE
Euphorbia tirucalli L. IRYHg E R ETLx £IRK=F
Euphorbia tirucalli L. IRYHLT E 3 ETSt £IRK=ZE
Euphorbia viguieri Denis ¥ EVLf £IRKF
Euphorbia viguieri Denis B EVLx ERAFE
Mallotus japonicus (L.f.) MUll.Arg. ThH*AHTT 18t 7 MJBa | WEE - RRMHM
Mallotus japonicus (L.f.) Mull.Arg. ThHhAHYT % MJILf | &Rk
Mercurialis leiocarpa Siebold et Zucc. Y=<74 2E MLW AEINE ™ ST
Neoshirakia japonica (Siebold et Zucc.) Esser 5% % NJBr AR INE ™S FH
Neoshirakia japonica (Siebold et Zucc.) Esser 5% ¥ NJLf AEINE ™S
Phyllanthus tenellus Roxb. FAIAIHCVY 2HE PTW £IRKE
Phyllanthus ussuriensis Rupr. et Maxim. EXIAHIVY 2H PUW £IRK=F
Ricinus communis L. k3= BF RCSe |&iRA%
Triadica sebifera (L.) Small FUERINE L5 TSBr | &R
Triadica sebifera (L.) Small FIERIUNE ¥ 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 £RKF
Vernicia fordii (Hemsl.) Airy Shaw SFTITSFEY EF VFSe | &iRK%
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Rt EBRICERL LMY S 1 THEEY.
Fig. 1 Euphorbiaceae plants used in this study.

Triadica sebifera
(L.) Small

Vernicia fordii

HERE ORI « Mg Mosmann 512k - Tt &
N7z MTT A A U THEA L7z (Mosmann, 1983).
bbb, MU MTT a#E4 10pL AL, 21R# 37°C,
5% CO, THi#Eth. A FRE 200ul. DMSO  (FIDGHER)
ZWINL. RAI%. 540nm OWESCEE AHIE U7z, MilaaE
DOFHINZ 100 — A7) (%) &L TEHR L, il
L7=-MTTik#133- (4,5-dimethyl-2-thiazolyl)-2,5-
diphenyl-2H-tetrazolium bromide (FH_AL2AMFZERT) %
5mg/mL MTT in PBS (=) ISHEIL 726D TH 5,

NO EEA: B |y J774. 1A RS =i iz pe A L 7=
NO X Griessitlc kO RO XHE, vfr7usL—F)—&

et Maxim.

— (v —#R R 24k, MPR-A4ill ) (27T 540nm KO
620nm DOW S B 2 Ml 52 U7z, Griessid38130.1% N-1-
Naphthylethylenediamine Dihydrochloride (FIDEA{EE) |
1% sulfanilamide (FDGAEH) . 2.5% phosphoric acid (7
ATAT AL 5 ) KO BIRFAE L 72,

faR

A5 =) EB KOO R (i) « & a4
T HFHEID % 5 7 =)L TOHIH I 5.3~74.0% . KTD
i #I% 6.6 ~50.4% ThH 7= (F2). ML & <
KNI NE L BN Ko TR A lEA AR, FilA
. BRI A & 2 — i, ARl RS
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Table 2 Yields of methanol
and water extracts of

samples.
B Yield (%)
MeOH H-0
AAW 23.0 26.6
CMW 18.3 23.8
CNW 32.3 35.8
EAW 19.7 10.7
ELW 223 29.3
EMLx 63.7 50.4
EMSt 11.2 6.6
ENLx 63.7 30.2
ENSt 24.7 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 225 10.1
VCLf 225 11.8
VFLf 26.4 29.7
VFSe 9.7 8.3
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£3 MeOHlEM R P KIMENIC L 37741 DONOEAEE R U HASHANDHE.
LPS(+) Tldalkl & 3512 1pg/mL LPSE M Z, LPS(—) TIdaBt oA & I8 L7z, medalphn
J£13100pg/mLE L7zo lug/mL LPSHIEL CREA: L 7-NOMEAE R %100% & L CNOMEAESR L L7z,
12 DFEHTD S HBRII3ANAT >, RERIT IO & RS TR L 72,
Table 3 Effect of methanol and water extracts on NO production activity and
cytotoxicity of J774.1. J774.1 cells were cultured with 1pg/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/mlL LPS was regarded as 100%. Data were

determined by averaging the results from 3 to 4 assays (mean = SE).
Methanol Water

NO production (%) T NO production (%) .

LPS (+) LPS(-) LPS (+) LPS(-)
L-NMMA |38.0£1.3 1.1+0.6 N.D. - - -
AAW 78.4+t53 8519 74+106 69245 6.4+0.6 47+95
CMW 158+3.3 7310 | 29+12 431+78 |583x21.4 [232+06
CNW 50.8+£8.3 | 123x2.1 6.3+7.7 529+45 | 84x04 49*6.2
EAW 29.7+139 50*x09 | 66*+47 114+15 463*x184 357+105
ELW 37.9+87 43+13 |102%£93 271+27 |[255%£10.1 [16.0*x54
EMLXx 50.8+9.1 104*x12 | 0237 795+00 [108=*1.0 444+64
EMSt 6.5+1.4 72+16 | 0140 40.1+43 [420x157 [11.4%£52
ENLx 145+21 9.0*+1.5 N.D. 493+92 | 83*+1.8 N.D.
ENSt 144+96 | 162+139 N.D. 26.2+10.4 1 63.6+289 12.6=*+3.1
EPLf 59.2+35 6.8+05 [31.6%£65 31.9+55 [49.1£252 9.3%£6.7
ESeW 152+39 | 105+0.7 [184%£38 [11.5+28 |89.9+231 |192+28
ESIW 409+152 84x1.2 1544 |836+22 11624 N.D.
ETLx 550+11.6| 9.7%x1.0 58+36 624*x47  56*+14 9.4%45
ETSt 474+124 99*+14 | 45+86 53773 | 80x04 52=%5.1
EVLf 27.3+£129 102*x1.7 [151%+98 60.7%=179| 83=x1.1 16.2%+5.0
EVLx 51.2+£8.0 98*+12 | 0.8+18 863+0.0 [13.1=x17 71.9+35
MJBa 528+43 |—47x21 |135%x26 |27.0+45 500+133 19.9+36
MJLf 33.6+58 43+13 | 6.0x22 675+45 | 68£20 95+25
MLW 68.2+6.1 52+05 N.D. 614+54 322+78 246+28
NJBr 23.6+46 46+09 347x57 409+87 | 57%+09 41.3+3.7
NJLf 41186 48+1.2 1.0x26 |266+4.0 52+1.6 30.7£1.0
PTW 51.2x29 1.2+11 N.D. 411£06 | 2305 |221%+6.9
PUW 382*28 20*05 |62*x75 426+37 | 3.0x06 19.4+6.8
RCSe 74.0£9.0 6.1*+21 10175 104+2.0 [166.2+29.1 46.1*t26
TSBr 26.6 56 6.1+09 [21.7%£37 414+95 | 6213 [299*+34
TSLf 38.8+7.0 7.0*x04 N.D. 246+40 @ 7.3*+03 N.D.
TSSe 542+44 | 124+25 12+19 123+4.0 [1265+157 27617
VCLf 40.7 9.2 63+13 | 65+18 | 88+1.6 |[76.3%x151 [264+40
VFLf 36.8+8.0 90+1.1 |315+44 31778 | 70x1.2 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.

FEVIEIZEREE L7ze BES & MR ORI ENTR
95 N.D. = Not Detected

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

R BT - M BEE - N o - B 3 - RO 648 - Peter R. Crane®
Toshiyuki NAGATA®" *, Haruhiko TANEDA?, Yoshiteru KOMAKI?,
Jin MURATAS3, Mitsuyasu HASEBE?, Peter R. CRANE®

REBCR A MRPAER - 2R PR BB R T 2R E IR H I -
SRR R BEPR R PR R R A [ - AR #E2Er - *Oak Spring Garden Foundation
'Faculty of Bioscience and Applied Chemistry, Hosei University,
2Department of Biological Sciences, Graduate School of Science, University of Tokyo,
*Botanical Garden, Graduate School of Science, University of Tokyo,
*National Institute of Basic Biology, *Oak Spring Garden Foundation

B AR T, BRG] FURIRILAE D HED F Ny £ 4 F 2 9 O— PRI L T3 Z L Al L7z, 20O
PRI O fRITIRE DOVEDPE & EBUCEHE &R 2 5.2 2 LHIF S N5 DT, H5ff L 728 O — BB D38 Hh % 3l A
oo HHUALZ2803IERE 2 TR L7220, 2 5 2D BR< LIRlTELTEIR L 72 p3, 735 T DRGEIEITIZ TRA W
BT ML, Tho &S, 4 F 2 v OMWEIROAYIFEREER L1,

F—T—R:iAF a2y, ANYFAF 2y, Mk, HA (WEULEZERT [ 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

B8 /NE R SR A THARIGIIRE T & % 23 b X T OERBNREIZOW T, AAHT A TR X 5 0T ECR -
AR - B A AR A TS, AAEHED R THEOHER L - b OFR T3, FEFE. HIChiEL -, 22T, A4
ORZVERARREIC [#), [7 > 7 o 2 REE L ThRaR ] TR O4X 3 23808 L TIRRIL 728 2 A, X TOXGT
FHPHEER T E 2o LA L, B2 TIEZ OREIES 2k 2 223, h2lX 5 TIRIFRGRER IZIFEAFTE 2, &5
120 TRRI] CIRBRASE LS, THIN] CRAREEZ 2K L 22 BRICRE2ME L7z, 202 ehb, [Hig] Itk 2H
AR 0 KR &SRR IR TR 5,

F—7— MR, T8 b T EENERE, AL BRI IR 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 KOCHAROMHBIEIR TH 2 v VST A4 2 3 9V DN TRIGEERNF P TOAFREEZW S 22T 5729
7z /0 Y= EREFRIIKETEEOREE NI, BRIBEOIROEENRIZ3A~5H, fEZEMRBIEIZ6H~10H.
FIBAES TR SNz DIFII A Th o 7z, FEFRIFE LFI0mmPL FCE< 2D, HEFT Th 5 Z LA mRBEhi,

F—T7—KR:RYL Jruv— 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.

B 0 HABSER A S RIS ORI S IO RERSE Y~ b = v O &Y X 7 2 X OREABRESO RS (1934)
IR L. SRS (1953-94) &k CBITEOSEMMIEIZE > T3, BITETI3KY3,000FE O R & heiAk L. HH
RO R AT L O FEET 217 5 T\ 5. 1990400 & BRAEY - BEED 7 — 2 X — 2 (L& 4T\ RO fd 23
SO TIZRYIO O OFH & RJTANAT > T s, ZHUS K DA H SRR ZESIZ L, AR O RERIZE S £
THRAINSEIT 2 2 & T, RHOMMIEEZGE > 76 Y o K OCHRREM O & - GBI ESLTT0 5,

F—7— K APG. YEREE), EWHS T -2 -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—
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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=PEO THARSERERL O] ISR S TO B IHEROD S 5. IIBTHEORERIZOWT, ZOIHEE % it T
S DZTE L FERe % TMET L 7= G TN TIR16844F 81 & ERIC K 0 HEERE AT b, EEPHRT 6Nz, &
721819 I MIBHE DR ERIS MR T 2 HEE AT 5 iz, AL TIET 5 LIBH#H I I 2 3EEO45E L it %
AL BT IS 31 BTLFRROFEEIRENZ DOV T BET L 7z,

F—T— R IR R DA o7, SRR, SR

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

Z4 - EILE P IR TIE20084 0 6085 27 4 A =N 2 B RS ATHTHR L T b, 20164, BRI O/
i (Shsd) &AL (NMd) OR3MARIZ O TRKGEI 2 Bt U 7z, OREIEIE SR AREISRE <, SHin 5
VBRI L 72 R E VRFED G SN2, NHUEDORFEDIZE A EEIRAATE 2 FAZEDTH 572, KiIZ&
O Nt Sihrid 0 ARAMENZ 22 5, AAATEORKE EATRISHET 2 L5 X 5Nz,

F—7— KB, 592 REaE, K. BEORE. S50 T AF =32

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 em). 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 27 4 %+ =)\ %
Victoria cruziana Orb. 38T 2 1) HFEED % HL DK
AEREPIC. KIICREAR 1.5mISET B HE K AHEEENNS Z
ETELHMSENT S (Thomas 1982), F72A BIZiE
19604427 A ) HAV IS TIE V2 Rk
WCHIFEDOREN K D S fd [ a2y BN 7
) v I Victoria ‘Longwood Hybrid | 23%% (Perry &
Peter 1996, Perry 2005).
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R AL % A 2009). 20084E225 6 H T 25
11 A M TR AL VE 123 > TR 200m (21D
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RREIZ A BRIOETARAEL . ARIRIRIEIZ A B RO 112
PRt A A 25°CId % & 1EMIFE T66.1% H 5543
ZEMHIGNTOS (A 2015), (RHIREIZ A B RiORE
T FOAUTEHEI) S LB B OERERRTER S5 Z L2

T939-2713 wr L E LR HT FAB 42
42 Kamikutsuwada, Fuch-machi, Toyama 939-2713
kane@bgtym.org
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Pyrola japonica at the Botanical Gardens of
Osaka City University
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B8 RIR KPP MR I 20094124 F Y 2 Y O OEF AR L 72, HatEb CId M fatE 1 B, KRN
& RENLIS IR CHEREIR BRI F50E S A, TEIERIAR, AOBK. SHEERIFRICEE 5 & X 5. METIE A o BIREERIA T
FRENT720, MNTOEEIEEREEHWE UTHELT - 72, 20094 £ 20165FDEKHHAE TS, 20104 £2014
FDAF 77— FFHETE, EHWIC KD IARBOBEMIZAE < Bk > T, RO R EFTHOBIARDRZER R,
MO FERER T L 4 DEGE, NI & 2 WO PHER, ADHEROZENELE A b, REDZDIZESIF YoV
v & RGO BIRLAE GG R ORI, W) A BT RO B TH B

F—T =R AF VoYY KRR FE AR A 7 o RNk, PRz

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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W5,
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5572,
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2017).
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Tabata 1-15-11-201, Kita-ku, Tokyo 114-0014
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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 - HAKEY I i 2 R 36 1 5 BE S SRS B O WML 21X 5 7260, Wiz e TRE S OBOLICIANT THER2 & 582
L. &EOBESIGHOBUR MR A RT3 72007 v r — M&EEFER L7z, TOMR, L<ORPEEIE XA
WD A TR 2 D0, FEERKIRIE 5D ENKEL, & ITPERANDOPEER T, TP 7 7 3 - 0iE 2
DERERIBH DB CEHBIELALETH 572, o, HHEHLEFOMBELUHERANOSMAGLIZL <. BE S LIETIND
BIORERIEEWZ A A 52— ATAE, 2L, THARLESA L ORTHE§ ML LToaFon,
NoEE A, HEYKER2OFREL LT, MUAEIZH G 2 AMERCEE Y K FEOIER, & EOEE K UHEY
B DOEENZBE$ 5 2 —MADOW RERICHO M Z & & Lz, L Db, MRS EEER TS 5 &5 BlfgOR
B, SRR OR A LA Ui, o il & oI, RUZRIL 22 8F TR B 9 2 [t & odie
ICH Mt Z &ic &k D YR T OBE L KIGBOWEL L BOm EEX S Z L NHEEE R S,

F—T— K HHE. BEGAERZ, WP, e, dE

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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(#1). FHEBIEE 120, fHEaEs 24, K
A 10, 2O 3ETH 7z, [EEHEORERIZ DU
TEMELE T A, BRI 1R, BRI hE
G156, AR ERNE 5 E, ZofMA 13, Rt A
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D42.9% ThH-7z,

(1) BEPERICHTIHEEORKEMER
HELERIBLEH EEBERR

BHEMYEAEE L COBRMNIEAL M, 08
TIEFEE L COAWES 3 B Edh-7 (£, MERDH
STROBBROAFCIE. 2B (1,103A) 248
BEEW A EROBR, BT E28.5% (94 M),
B L OHTIENX18.6% (205 N) TH-7z (K1),
DR AB L. BB X OSEN I TideikE i
x4 B HE W KA E RO D B EEEADIT L. B
TOBFCIREMTIE2.3%. FH o HTCE11% T HTES
WTEENTN221%. 10.7% LK<, F . HE_0HO
T COBE W KAHY A HHS BBV D RN Z LA G0 &

RS 804 A

X1 £BERICHOIHFHELIBEOEE.

F1 HEHYUBEEREIRAAR (DFH). 7 v avid, mBESAkD 5
WESK, B DVIEEED D 2EORBE S (1103A) (2D 58 E (%),

nE E—nEH BEZNEH E=9EF EmHE

mEE#H (B) 4 (57.1) 34 (58.6) 3 (27.3) 8 (21.6)

EELT\3 (E) 4(1000) = 22 (647) @ 3(1000) | 7 (87.5)

| ®EFVNE | 3 (750) 9 (265) @ 1 (33.3) 5 (62.5)

PR sEos 1 (25.0) 13 (382) = 2 (66.7) 2 (25.0)
BELTOAY (F) 0 11 (32.4) 0 0

mEE 0 1 (29 0 1 (12.5)

e FE A 49 (52.1) 20 (2.3) 1 (1.1) 24 (52.2)

%ﬁﬁ;;; ¥E (A 13 (138) | 172 (198) 9 (96) 11 (23.9)

WWE (L) 32 (340) | 677 (779 84 (89.4) 11 (23.9)
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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, Singapore Botanic

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

&L BT
Hiroko FUJITA

ACHEE R AT E 7 4 — v F R v & —fE

Botanic Garden, Field Science Center for Northern Biosphere, Hokkaido University
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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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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 ary =+~ (Amorphophallus titanum (Becc.) Bece. ,% b4 EF) 34 YV FX L TD A~ F THIC
[EHORDEFET, ZOEREEFEIAREIEHTH S, HRENTDY 3 7 44+ 43 v =5 2 OB{EIZ19914E0
FHRORFZR PR R R B R CNVE N E) 2 RYI0 s, 2hE ool ComfEnfitichTnsd, Ly
Lshs, BT CORMERHIZ A2 > 20T, mEREEFAREYIE TORA S K UREEOREE B4 5, YR OMEKIE
1993912 fEpg KPS B R & D BEA L, HBED I v ¥ 3 ¥ Th 2SR ED B & U TRUNTE:
BRANOR L T 72, 2017 B OWFIZTHIOHIZME 0. TH24HONBEROIBIZ X DIETFTH 5 Z L PR S 7z,
FHAEIZ7T H31H D225 1205 F . SHIHDSRRIC R & 8 572 BHIIMARE DR ZEAKD L L ICRWEF D, —
HIEORMHZE B L7z, SRIORIEIZES £ T, #AK M, HEEHRO TRPBEIR A EATE 7,

F—T— RN:IBMLS, e a4 A ar =y s, YIRTE

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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katsuji.tsubota@takeda.com

E



Bulletin of Japan Association of Botanical Gardens

HECOFIEEIE

19994F- 44113 12 5 BRIE SRR A (1), H 5L 90cm DA
WETH 7= (K1), URFORKT AT, AHEICH 15
DIRIZE S OFEROFIERCRHARIR L. IR I3
UL L, R RIAREIE O Ry 2 21000
BR) AFOAEEA T 57, SRIREISRESZ LT, X
ISR NS (S SR8l UGS 15°C &2 RO Z &
KD LD THRUZ, 104, Ahdo g e a1T
ST, BERMEAD RN A48 HuL, ShrholEiz &
DIFMLT—EBRRIELEL B0 . NERLAEET W 54U%
WIRIETH 572,

ZIZTC, 797—5—=2»nZLE (2008 4FEIZHIFHLE) @
PHREMROTIREAIIE, BB A TONFIZEH
L7z HE, ARkt (k). ARk OV . BREMER:
gt TR (30 VRRE TR | AREE
+ CYBECREH T & FIOZHEE) % 4:1:1:1 TRA L2k
KORNEDERG, T, BEOIKEX 72012 [T
au s 426-180 HE A 7 (Ve A A o727 kRt
AHEAEE UCIRAIL 720 20104F-8 FHIZIZBE EAE £ 20cm
FOWAL Q=2 ens (X2), BUEEHL W% FRP
BRIKSE (NEE75em. ¥R E 50em) NEFFEDHA X7
TEIT o720 MIFA RIS & T F X EDIFTL
FHZETHRNN T TITRYL . B A [ E T
T END B0 NEAOFETHMINETH S, £72.
39 b—=& (RZ3HR) 12X AWHEICL R THHI L
26, BB [34 7= F LKA (CHE7 7 akkl
240 | Az,

FHEE COREE
2016 4FORFEE RINITHOL 270em, HERITE 13em 123

No.52(2017)

L (X3). ZORRTHRRHREDOKRIFN 7 ZHIZHEGH
L 722 L & IR DORERI T 2 2504 5 B H
720 EORHREE ORI & S F 5T, KIR#%D 2017 4
5 H10 H. ERAREZE 2 S RAFHRRE OB & 1757 (il
TR ICEREE M AZ )

2 AROTH 10 WA RS, Bl 123Kz

X1 1999FRF DD,

X2 FRPEROXHICHEAEZEASERORE.
20104E8 A #ieio

X3 FATERIEDRBERBFOKTF. A Wl B: EHILHBOME,



H A hit g 1 2 s #52% (2017)

X4 BTEUEICHTIHEEHLSEHIEE TOHF. AW (01747H10H). B: #REICAThFoMmE THISH). C:
HIREDOWLBL (7TH24H). D AAEHOETE (7)128H). E  AAEHOAMEBIE GH1H). F: ko058 Q8H4H), G:
BAROBIR (875H). H: EFEOEIK 8/116H).

X5 BITELBOIERE. A:EFomS L iklE, B: BAEAO BRI EEFES
NAHNIL,

BaL7z (XI4A). ZO%EBIREE A F M- HINET iR 1323 100em 28 . FHIRIEDMERHIA IS & L 81, AL
L726D0D, ZOWERITIEESFTH B0 T B2 DOH RENMOALENELS 5T o7z (X4D), ZD%D3H
(ITE LA 572 (X4B) . 7H 24 HisHhLEh gy i, BICIERE AL RSN -7h, 8 H 1 HICHE (KF
IO THER TH 5 Z LaffErd En/=0T (X4C). 7TH25H Tl AAZENHI ZEERIfEL L) 128572 (KI4E).

IR ST b7 2B L7z, 7H 28 HIZ FHEIREDE 13 110em, (AKEORNEE 90em T, [ElAftEE



Bulletin of Japan Association of Botanical Gardens

X6 BERTRY S DILREDOREEFHVE(L 1BERED 1 > 2 —/NIVESR

No.52(2017)

A D THILHI9KE (i) B « 20k, C : 21k D

22 (LR O JEBER) o E @ 23R F : 8H1HOR:, G LK, H: 2R, 1: 3K J: 4H3F K : 5 (AR AEIE) o Lt 6l (Biigié 1)

THITEAS S X M7= HN B & RIS D (g
he&gim-7z (XI5A). FIfEE RIRRCARE 4 R LA FE I
b, FITHHESIIN AR 572 (XI5B),

FAERTH A5 DIAZEORERIZ. RICOH WG-30 &
TREMFICEIE L7z, TH31H, 21X CEZ(LTH 72
A6 (X16C) 1. 228 BIEFHOIE L % Hatin?- (X
6D), ZOKIFEURIZERL (XI6E—J). #8H1H. 5
KR AP & 257 (6K)o EIPNfhEIOMWE & T 5 &
FOR KRR RE R P R @ M R Clawl s (MR
1992), 759 — 5=l LETIFRTIME (5 2012).
FORER SR AR TIZ 190 (B 2013). Bkt ﬂ&z
PREIE T 21 I (BRI AR 2016) (Z{A%%
PEEESTOS, BEIZIZEDXEHEH, HEBROK
IEHILAA G U < 13 H O AT ORFEIZE R LTS,
%, ENTORERE A RAERS Z LT, bAREKEOME
FEHEMZTEREDEEZ S,

FIfER S 3HHD 8 H 4 HIJIMAKGIATH Chtisd, HELE
< 5 -7= (X4F), 4 HHO 8 A 5 HiZidH@drMaik (X

4G). 8 H16 HIZi3fe» e =ik - #iZEL 7= (X4H),

1993 4FIFDIEARE, 72\ NAMEEIZ 28 78R K247
SR S FE e ] i AR OD B FH A1 20 & ONTRR 4 T
TREO IR A 272027 59— 5= T LEOPHH
BHERIZEHAHR L LFEd, 2, ThET, YEICTHE
MERRVEDIR AN ZRIpN =720 =R T3 24t
SRR TR B OSRERIG. WUNRERIK,
AIRICHUE AR LT,

5 |FASZRR

EAIE ARG (2016) ~PRG284F1E O F 2 ok 45, &I
AR AE-R 16: 4-5.

AT - GG - B985 (2012) Y a2 44 Fav=v oD
BRAE & s IR O AR, AR 1 2238 46: 127-134.

WEFR (2013) FatEb AR ORI FAIEEIZ B4 5 &% H
AR b 2358 47: 95-107.

FESCHE (1992) a2 84 A4y =% 7 ORfEIZOWT. H
K2k 26: 69-74.



BHAEMERRS

55525 1 8390 ; 2017

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 - ERREE AR 2 R R 1 35 1) % Mucuna BREMI2REDRES L FAE - MRS OVWTHE L, vV h v &
Mucuna macrocarpa Wall. |319845F-1ZMECHRINL 72F T2 5B T8 DT, 20165FE2» HHIfET 2 L5 1ck - 7z, ok
PIETIEES M TWEWE S TH B, b YA XTI Mucuna sempervirens Hemsl. IZHEAEAHE (H6) OEEMRIZHR
T2EDT, 1989FIHiLFEA AF L, B L Tvd, 20014FEED 662 DTS L1280, 201547 52U KEDE
FEDF B LIk -7, HEDOHKER. ENHAEKRE XUZOREHREZBC TOYD TORREFEGITH 5 L5 % %?’L%’Jo
fEIFFAR L TH S RESRTE S 28, WAL ACICIZESHE NS BN R O2» 5 72, FifEEIOR LR, R
LIEDIRZAL s EIZDWTHRET L 72,

X —7— K Mucunal®. VN V&, B{E. K595 PR, BT, 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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BRIEFLEI DR OB FRHEE>TODEHIZRA S,
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Establishment of the propagation methods for Aristolochia debilis
(Aristolochiaceae), a larval food plant of
Atrophaneura alcinous (Papilionidae)

A5 8% S /A0 N (SRS 1 e =
Takeshi ASAI*, Shuji MATSUMOTO, Satoshi FUNAOKA

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

BN ERTTCEINETHE Iy I T INBTRORSIHHICT 520D HNWT, BETHDI U~/ AX 7+ D8
Bt WK AER S TWB, L L, 79/ XA X7 FEAEFEFER IO T RERSIEE I 220, SRIEEIHIC & 5 855k
DO #H XL, HLEZOUKRKEREORRE 2L, ZOME. U~/ 20V OMBRR 2B TRICIE, &
3emPl by K E3mmll EORZE A WA RE2E L ThE Z &S Mk - 72,

F—T— KRR MUAR. AYRE

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

RS T CIZ 1989 SRS A A [Tl ] (29 v 3
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IR DFERIDe a4 >V ThbI5 S ADLED [R5
W N v I T 5 \DY ;XL SN ETEE
Shzz (I 2009), BUE, ST yay 77
IDIROE S HIZS B 720 DG T > T 5,

Dy Ay TrNG4H~10 HEZ CHEEIL, ZOMIZK4
EPHEd %, IR K UMD AR E LT~ ) A
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ZD7®. Y v AT T IO HPIRILE ARSI, PRI
W B HHANEEI S S IR 2 < O~ ) 22 g IR
L T3 b0, iisli& GO il s o~/

Bl ZvaA 75 NOYFXERR.

AXHIEIZIE, DBMDLERETH DY~ ) AX VW A.
debilis Siebold et Zuce. & ¥ ILINT v ) A X 7 A,
contorta Bunge. DBMDKRAKTH BTV ~vI~ ) A4

T670-0972 S IR & T FAR93 75 1
Tegara 93, Himeji-shi, Hyogo 670-0972
t-asai@himeji-machishin.jp

E



Bulletin of Japan Association of Botanical Gardens

X2 fEEREE T T NF 2 DERL

3 </ AXIHDIE. A: it B: LW, C: &k
(MEVERD) o D @ &AL GREMERD -

A. shimadae Hayata &4 A/ N0~ ) ZX U4 A. kaempferi
Willd. 2Rl S g (f@hd S 2001), —E ANV
N5 EHOHIELIZ WIS ) A0, TIIo~
DAXGH, FAINTY ) XIS TREL . BHEIZHT
B AT By~ ) A0 IR B 5 Y v
ITIOREELTIEL QB eEL NS, ZZT,
BRE LTI AT YO K& X >TB05, RIS
BT Z ENHELWRIUCH B

v AXD HEEARMET, 3B m SO, K< ik L
6 H~8 HiZ7 v/ RO HDIEE TS (KI3A) . {ERID
R, S & HESEAYEA L8R 0 . fEkA 6 4L
TRAEOMNENZ 2{HDKIAMERDILNRRETH < (XI3B).
VRSO0, ARZH AP AR5 > Tl (X
3C. D). BntkUErFESN MO (FusT
Blzs &, X4) &—RRNAERNPACIAD S Z&Ic kDX
2T 5 (Sugawara et al. 2016), W~/ AXIHE
WIHOBEACHEREZ & A2 R ELOSR ST ISR A H
B0, TNOAEBHTID S72IBEE R, HERAERED

No.52(2017)

R4 EFEL7=/BIONT (ZO3/85IFD).

K5 v/ AXJHOREEREF. A HEE, Bk
L7z, C:#F. D: 53k,

72ODFENY £ & THIEZ TES R MERS 220 EE 2
bNB, EPHEUCE 728 LTE, RENTHILHET
OFRE K e S, AR HE R4 I T sk
HEEAE LD ST,

FHLRERETE 2008 FE-LIKKY 104/, v~/ 2
2o HEREELTABH, FHEET 228 RENTE
ZEMEN, BT IR E L TE L DN D HIR0E
TERFE LRI RODIE, W - ZREDORIN LA i
HTENDEEZ OGNS, . 2016 RIS TTINOE
HRETERORINTE L OHERELRDH) . ZOVOED%
BOZFIRNEZ A, RENICHE A 212005572 (X
5A—C). Th6% 20174F-6 HISRE AvIvR & BE LR
D BEORA F LI RN 2 RSO L oL - L
ZA. SRDBHFEF L, FHEDTH? 1% T LN &
PAS NI -7z (X5D),

U ) AR Y OREEX S =012k, AL K A
FEHLD G, H RO UACRZEDIRREIZ L 558
I LB HEANE L TB EEZBND, ZZ T



H A hit g 1 2 s

URRERETIE, v 27 SO o
T it BTz,

i FZDRULAK
MPIADRFET S 7HIZ, ZOKSH 2mm, 2{irDk
SO FEAFINTA0ARDIHFELARZFENEL 7=, H T3
FEREF & [R C R VR & B L IO S iR A %
FEFL. LA ERE S 72RED - HETER Lz, 27 H
%D 9 AR L 22BRE, 40 A 3 A &3 I3 8 %
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v MIREA/NREEELORGH &AL, FHEET
B2, ZORR. B 3em P ETHEFE100% & 720 |
RE2cmTI0%. £E1emT70% ThHo72, TNEMRE
DEE 100em & 720 TOHEE BT AT REMR S L LTSS 2
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X7 REORRKE.
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central Japan. Journal of Japanese Botany 91: 88-96.
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In vitro culture of Cephalanthera subaphylla Miyabe et Kudo

He g ST
Shinsuke TERUI
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Plant Diversity Center of Jindai Botanical Gardens,Tokyo Metropolitan Park Association
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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

Kudb 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 Kudd, 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 F55E - KRB 61" - R K - Rl fE5id - ke 1. - S AT - Ea S - el Bl
Hideo ICHIKAWA, Sachiko OHNO*, Masaru MOCHIDA, Hironori INAGAWA,
Koh NAGATANI, Junko TAKADA, Fumihito TAKAYA, Takafumi ITAHA

AeigE KA A PE 7« — v FRER v & — K
Botanic Garden, Field Science Center for Northern Biosphere, Hokkaido University
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DFEHR LGS RE L 2% > 7z,
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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

Edp AL - i AL - D - Kuber Jung MALLA? - Gopal KARKI?
Akihito TAKANOY *, Takahisa NAKANE!, Susumu ITOH!, Kuber Jung MALIL.A?, Gopal KARKI?

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

3Department of Plant Resources, Nepal

FH 1 2014512 2 S — L FRbR IR A BRI IS & IBAISEREREOIT [k~ 7 YIRS 2 8 L OAEY — 2
OB 2B 5RO EICTHAI L, ZO—BE LT2015%E» 56152 ARIcbrz 5T, F/5=)L - & bv Y 3%
7+ D Tistung Botanical Garden!Z 36\ THEFIMEMY O GBS & F2hi L 22D Tt 4 5.

F—7— K HERR. aRBORET. Ao S—ov. SEHEY. 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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Swertia chirayita. Paris polyphylla. Aconitum sp.
2. SHERESE I

Crocus sativus. 137,
FehgHh - Tistung Botanical Garden (X|1), # s <V X5
75kmIfE L., 15513 1800m, District Plant Resources
Office (DPRO), HetaudaDEEENZH 5B, 5
F RS IR L7 (M2, 3),
HHHO B s KONK: HHEIROREE TRt (pH
135.8. 2 A FORMMRICHlE) Thd. & LT, 4

. ZO—

WEMEEP SR L2720l A . Py (TTROAM A SR
78 100MMA L. BHCEZAAL,

ASFEH - FEEO RS HRERE I, BUINPOLA
Himalayan Herbs Center!ZZ&gEL. H#lHREZHORAE
K7z,

[  « HkERATER L. BSOS, 7 =~
ZOFE, WKL Y OFEFETO, WSO 21T
-7 (X4),

X1 Tistung Botanical GardenD £ &.

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

—103—

E



Bulletin of Japan Association of Botanical Gardens

K2 HEBHEZRTITL—b.
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R4 BAIED7=8. 712 ALK EZRE.

&
1. A S VREEHEEE )
(1) Paris polyphylla (XI5, 6)

A7 8= LGB T Satuwa LIRS, TR (HZMG U 7ARZE AR
%913,000kg) 13% < . BI{ENRs. 6,000-8,000 (910,000 )
/kgo € 7Y SHEIITTL, ZOfEIZhET
BEKREZFEBELNS A RTEHICENS (HWHS
1991), Paris polyphylla \$FEENL L. WA MK EIC
MHENZ720, BREERPUZKD ., OB DL, #E
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X5 Paris polyphylla®dTE.

X6 #ZSatuwa (Paris polyphylladiRE).

X7 Paris polyphyllaDiEF.

WMEHEN TS (VN), 22T, A S—LBIIREs %
HESEL QB0 2/ S— LTS T s h Tl 569,
WNTHFEZ X Ty, (Departmentment of Plant
Resources, 2011, Shrestha & Joshi 1996) #x¥T. fidy
BFRTIEN T T4 M+ 7 4 2 TR ARG Lz, 22
T, Gl ARORBRSE1TH 2k Lz,

FEFOEA + AFEORIHII2NAE LN E T2 HEDLEL
B, TOMHE LT, OB, M2l Tr5 1
FMIZETS 2 ZEMPEM SN TS, TR, +
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X111 Swertia chirayita. X112 Swertia chirayita

DTE.

& Joshi 1996).
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IR TRRPARSEDOANE D728, EERE ARG SO T
i3, VN (Vulnerable : #&HOfEHEHE KL 5FE) (12
SHENCOS, ST, BREGHAROW & & 14k
PEE TGOS RE LB LTSN TS, Lok
>TC. iAKD 2 EZRD . RO D& A
PERHEL T 7e@iz, 2 S—)LBURH BRI Ze B 4
BRI —DIZZ T T\ 5, (Departmentment of Plant
Resources, 2011, Shrestha & Joshi 1996)

Swertia |BREMZ. 2/ S—VOFEI AT 728, F A
IR TEAN ARG S E S N TIs D . o) 8]
FAEPSRE SN TS, BT, ARG 5 1T, ik
DB i R E RO —DDYHORFE & Z D3R TH
%, F723 S LOREHIS TR L IR E > TS0, *
IS—=IV NDFEG HHIBIEM T 57280, % < DRERARERC
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13 TS DR TSwertiaDIETE.

K14 IXJ5HTHEEF L zChirettad .

BROBOER ST, LT, 20L& B ATk
LREEHA O KA ST,
FEF-OBA R : it S—LDA 7 LG DER? S 1ke
DR T2 AT-L. FEfdOHCRIE 2 H 15 HISEES »
b (X13) ISHEREL 7z, MR ZYERL . Ali>72kic
RS2 —IcE &, 20 ha, HoksE o723
2T TERN, ETEOK U TR O 072,
FEH 1 1 ARG L. K92 ARICH7-THEF
L7z (X14).
[ ~OFAE : 6 H15 H2 5 7 HARE T, M \OEhEfE
51172 (X15).
ek EORE « Chiretta ORSAAKDZ IZTTXUERL
T2, XA D Lad 5z, WixiD% i, iR
&I (X116) T, A S—LE DO T Big &
N5,
2. SHEPESE IR

(1) Saffron (Crocus sativus)

Y770 BEENADHIRTCZ 21 0—>T, /13—
LTI, Keshar EMHIND, 234 2, &HL (LBESH,
GERACIA, EHE U TR HENSERBUAEYI Crocus

No.52(2017)

15 [E%ICEHR S h /=Chiretta.

16 #&&H T7=Chiretta .

sativus OFEH S FRINE B ML RO FAZ FZIEE L 72 8 DI,
Saffron &IN5, HADEEED IHNT, 2L Vb
pEiE . ZofibEn, FUv 7. xFva, plE A
VI, HREETETS,

BAE, 23— LD i:dr A % 23 Saffron DKL
RARL TS, BRI Gl Z7=00, RRENZ A A
TEIENTELEN ST,

ERIRODEA - BEHEERER 2 GERIR 10kg #38EA L, 2015
10 10 HUZHPE hlA T 72,

BIAE - 11 A7 HISHE (M17) 2%a% 0. Aat951MHDE
SR ENTI=,

IUHE = FzKEE LT, 2.5g DHELNOREFHZINFEL 72 (4
18).

(2) WARIEREA 2 SEA U7 Z OfDSE R

B FIEREL K 22025, Echinacea purpurea, Platycodon
grandiflorus, Senna obtusifolia, Lavender Offi[El7Z E D
YO AL, BB 2F2 M L7z, Senna
obtusifolia DV FI3XEFEL . TSN OREYNIE W%
L7z, $RTORMIDICRAER L (K19, 20),
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17 475> DOHIE.

X118 URFEL /=87 5 > DHEER.

ER

S, 15 7 A EWI BB TH 72720, F77F
FERERETTH D B ESOHIMRIEE L, 2k ik
e L AT L DAREH LORERET — 2 DIUEA T2 E R B,

BU CREFIREMIOREE S B § 5 205003, OXE G
AREF B MR E 5 h (FFRIZH 7= Tk
MEFENRH B L 2EL) IZLALTANKREN, F73K
FIREIAR SO ] 2 723540013, @BIHN S L 7ok
Jith (REAR B 0) ZEN L. @FhA R
TELANMEERT DI ENUETH D,

UL, BB 810 K 0 ARPRHI AR 1 SR BB WD
LTOWB A S—IUZBW TS, B EAEIRORRRT 7k e
L. BEARHET 2 Z e BeETH S, TLT, TBR
ZTNEDOEIF AR T E A, MR AR &
D HISREROEFOUGR I O5H 5 Z L 2 W% 5,

AWFZEE. PR 26 ~ 28 FESCRF A AR A e i)
SO KDFEREL 7=,

#5527 (2017)

19 I ¥ X% Senna obtusifolia.

X120 77 ~Linum usitatissimum.

5 [RAsZiEk

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

PRI S (1991) HAUE IR, p.776. UL HOut

Shrestha, T. B. and Joshi, R. M. 1996. Rare, Endemic and Endan-
gered Plants of Nepal. WWEF 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 AVOMPIFEE L TET IV A T—FOBE L Wbh 5 ) 3 VR EHF Lz, Ty b - F— L ARORHMAIC
P L, 186LE X D HTROFENDIRE 8 > Tn b, BHARE., KE. @ILYE. x> Iy, v 544250 e
BREYRERIZ AN TE D, ARF — 2=V N TI313,2250F & @AY 2 b7 v IR TW5, HUbiR T 5854
[, Sy - 57 7 ) HEERERE & o A =N 2 @R E A B, N T R R (BT . R4 v
JEREIE AR, PTER. ARG 2 & 2VEMIRIZIAA S T B, PR (O SEREARRD) Tl iR S & chE
- BRI TED, PN ZENTEDELIITHE>TWS,

¥—7— K AMIGH. WE, 752

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 &3> 5 i ol e & OFf - SHREFHI D> T %
&L FAVERATT TV A RIRD 2N LIZ5SH
INEFTT7 7/ AZp 5P ETIE, A (2001) 28
Bambuseraie de Prafrance. ZHM (2002) 23E 7 HARH®
WgEE R GEFR - 2 SUREYIED) ([2oWTThTh
i afIT L 0%, S5, Al (1991) ERAARS
sE BRI, v —hEE, Y MR
SRR IRAAT DN TR E LTS, Flal FEHE
20174E0 6 H M)A 6 7 H FANZNT T 3 VR % 3
W4 2N E =0T, ZDlink & WA S 5.

Y 3 UAEPIENZ Y 3 2 L OB . 6 XL
2657y b - F-LAEOREFAINIEL TS, H5fT
By e - HE L QOIS LT3 7 7 Y ZAlkkE 65
bhd, F—IL AL, 185642 F I Louis
Vaisse FFei AT RAEBRASZEL, MIFOFE Al

Tk

KT 5 Denis Bithler RIZK > TGN - fi LEhzfiRA
FHTHhb, ABROILMNIZIZ40 =—H— (16ha) BDKEZK
W 52, ZAud e —XIRROOIREHIH &R S 7z 2
20T, A SFAGALKROBIFENC 5 -/ E DRI A Z L
72eDZEThb, 25 L TI1861HIZTEK L= w T al A fH
OHBBIARIZ 283 T— 77— (114.5ha) 128 KO, MiEloD
ABOT, ZAEM, TR, EERERZG Ca < B &
TEWMFREN TS, Uiy, ZTDIFEAEHRTHIH
TEHAANCZESTUIEZXTH D, BAEAIAFHZLD [7
v b F=b (Téte d'Or) ] &id. <A ED(RFHUEY;
TB[HEETIESNF) 2 OISR | 2 BT 525 Th %,
Bifen) 2 pliE 2B ICH 725, W) 2 Al
13, FEYINSERRO D > 72 Jean-Emmanuel Gilibert EEl
72, Croix-Rousse i [X124 % le Clos de I’Abbaye de la
Désert DFHAHIATTH LT 17924158 L7z (X1), 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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PNIFAIZDARBFINTNZED I ETHEH, TOK,
HADT v b - F =L AENICHER EIBUEZE ST 5,

faE ) 7id k& <)EME (Les collections
exterieures). KinZE (Serres). il (Le jardin
alpin). AF T Tfid#H (Le jardin mexicain). V& H %
I EREPI LS (La serre de Madagascar et des
milieu arides) (257 54 ([X12), 201744  BLAET
13,225 DL WFEAY) Z 17 T EN TS, HFEEATEL,
SHZY) 7RG B H 23 5 20T, #ICERL TIaTE
RE¥T5,

E1 #IRYU I EYE ARF—L~N—T KYEIA).

X2 UIrEpREEAR (ARF—L~N—T KU5]A).

#5527 (2017)

E51& (Les collections exterieures)
T - BT 7 ) hEERYIRE (La serre des
plantes carnivores et d’Afrique du Sud) &AAH+=/32
JE#R = (Le serre Victoria plantes aquatiques) % JHD
WL IRIC, /68 (Le jardin floral). 73T [H
(La roseraie). Ha#172# (0 JHIEAE) (L'ecole de
botanique). K& V@Y (Les pivoines). 1A
(L’arboretum), #7i[# (La bambousaie) . AZEA##[H
(Les étangs) HED— v THERINTED (X2). V
3 VRV O DR E B NA S5 CH B
16 WETI3E DY FHF XTI =7 Begonia cucullata
Willd. cvs.. Canna cvs.. Dahlia J& cvs.. Capsicum J&
cvs.. 7 7V HERT XY F Impatiens walleriana Hook f.
cvs. K ETHR I NTE D, AFETEHITH>TND oY
v ¥ X Pennisetum glaucum (L.) R.Br. ‘Purple
Majesty’ &HD AhSh Tz (X3), NFETIINTD
MG XBILAENE, ThbibAdAoFI( Y
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

X3 fEEOER.

X4 BHEEYEEBEIATHINTE.
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KFH, 2NF2Ny B Origanum vulgare L. 75 E #flASHY
HZLT, HDNTOmfEEREDISHE S, fEEE LT
DT HA VIZEFE EN TS RT, WAEOMPENZ I
237 [FH &3 TRE 72 (K4),

feeRe (3 FEREARR) (3. 79V ZFET [L’ecole de
botanique | £ FRALEILON 2, EERY B & [HEPIF0O74
Vo2 ZATHBA, TTTEEW (1991) AENH
SRS AR R AR B 2 A T U 72RO e Bl A RS
%o ZOV—=YTEFYERYTRL 77T NIFRL <
AR XUTAVORL 7R Toay Rl 7H AR
YURL FFYakh FARLN YURL RO A FFR
> & fEs EONAITRR IR I ER S TR D (X5).
B2 TS S % IR Y AR ORHEA &2 KB Z L
ek BA A=V THAI D, TOKIEFIZ LU
RERIZ, 232D B FAR ISR I < 8 R 54,
7 7 Y 2TV ERERT A ¥ aDr g Liven, 20
BRI D 4 7 TR Aretium tomentosum Mill. (X/6).
IV F 4 A A VT T+ )T Clematis integrifolia
L. (X7, va=—7 - Z)L7Y Romneya coulteri Harv.

([X18) ZsEDhEN R 6N,

X5 HEMFER (DREXRE) OEARK.

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

No.52(2017)

BHMY - BT 7 ) AR Tl Sarracenia J&.
Droseral@. Pinguiculal@. Cephalotus J&7%E DSz
BurE s c B S Y, KRR T 7 ) pEREYIA
itk - BRI T, 2OV —IZBT A Rl TH
7 AN TORIRE 5> T 0, WS kA< FakL T
LM hATz (X9),

A AN ZJERB TR, KGUTTEBL 727774 F
ZUNZ Victoria cruziana A.D. Orb. DIFh, Big A LY
HFEABTRAZENTED LD IT—EE <Rk - RS h
THh. AR#EVEFRSS CHEHIREA T 5 —FDOAKZ
Ay PDEITHH72 (X10),

X7 9VLYF4RX-A>FTVTH+UT
(Clematis integrifolia L.).

X8 OL=—7-%27Jvb57Y (Romneya coulteri Harv.).
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X9 475 A5RY TORBREYMER.

X10 BEEOKEEYETR.

11 KERELSF.

EZE (Serres)

FMROKIE I, wm~1%0¢%m#ﬁ ZkDEAX
N-BGEREIOBRICIEE D . BAED 2 H KR E O |
IZBAELTWB, fx%é’i{mi’@fﬁl_o)'?ﬁ AT & b

TR L & UTlibhiid 03 . BUED KRR
BOPHIED TY » 2 BEHRNT, T—ay/ SFOTHA ~
ERD ANz DEE->T0D (X11),

IR CIIBANEIDIRE T3 675 CADEGHER 5  FHil
WL < Aohs, 2OHRTERET ) HEMEME (La

#5527 (2017)

X12 1EMOFIREZHAT I EFEE.

K13 BElEmEESR

serre d’Amérique du Sud) X/ NF Camellia JE ¥ %
(La serre des camellias) DV —Y2RHHITHD ., R
FDED—HTHIUSTITIES - BRI TS8R
FENTHRE SN TS ZELn, 77 YV ZADONRERIZRIT 54
FOFESEWERE-> TN,
F7z, KRENIZIIETNZ, ZNEhOINED LS 7%
27=5 T ANHDRIZ 5> TABDDERS 720D EF A
& BEXEEME SO (X12),

=LtEYE (Le jardin alpin)

EAROBEMAD HEIZZT TN 7C, I—
Ty STIVT A, ST 4 TR €V =1Lk, A XY
THE, LT HEEEDT - SEHOEIRE 4 A —
VU7 =Y DiEp, HA, hiE, 7 o7, L7 20 7,
M7A) A, =2—Y—=FVF, evIvaEkIeny
—VEBTOoNTHY (X13). BUETE &% Lz i -
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14 77U LT F9L (Allium
flavum L.).

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

kAN,

Wi, 7V Y4 - 7594 Allium flavam L. (X114).
T A& —+ T 7 VL) Aster farreri W.W.Sm. et Jeffrey

(K15). FNT DL - 7HIV Cirsium acaule (L.) A.
A Weber ex Wigg. (XI16), ¥'9=4 - k¥4 V&
Geranium himalayense Klotzsch (X17) 7% & OAEA R
TAEMA TNz, KFRERIA— H 37 2R H 30 43 [ &
FRFETH 2720, HANEED TGHINTAIZNT) TEF L
&9,

No.52(2017)

16 FIL> L« TH L (Cirsium acaule (L.) A.A.
Weber ex Wigg.).

X17 #2=9L - -b<54 x>t (Geranium hima-
layense Klotzsch).

18 X &> OEYELE.

XFJtEYIE (Le jardin mexicain)

ZOxLY) TORNIHHDAD LIAFHERS, AEFMHHER
AU E IS BHD T EMNTEH L0 HT, M
Tlzs < AFDKERR &S JHA Y, Agave JE £ FH, X
Vr 4 F 2% Carnegiea gigantea (Engelm.) Britton et
Rose. Opuntia @&, 1V I brLoA - FaELT 4T
) Isolatocereus dumortieri (Scheidw.) Backeb. s & @
LA - AT IR F S TREG ST (X18), s
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[l & 13582 D 4R 238 U CRe R EA VD < RHCEOER
ML) XUESMFAEL BN L AR L7=Fis 2 ) 7
A%

-
ha(l

RTHANIEREERZE (La serre de
Madagascar et des milieu arides)

O & B0, YHIERO AR L BR e s &
S>TED ., HEAKDOHEERNEFEEDE DS, KEEED
FAZT 2 L THE01E Lg, WNERIZYA 7~ &iEH
LEEREBS>TERD (X19), v & HAHUCAETSY
VHVF 5 VT 4 T 4 Y Uncarina grandidieri (Baill.)
Stapf & EDFIMEN 6Nz (X120), EFMLL7-MEEY %
U4 Z L e AR LT B &0 s RN
720y,

) 2 REIEOAE 5 Ty b - L ARINOBYE .
s EDNEEIIFBEENR A IV, RN TOR|
H#ED B SN TNz, FINOREEGHE R CIIEREE P78 0D
VaX v rERELD AL DO E D 8 VIR T 7,

B19 YHHZXHIEREEYREN.

20 w>HhUF - T530F4F«4L
grandidieri (Baill.) Stapf)

1 (Uncarina

#5527 (2017)

X2 TR CAREIRELNZ L L SHE T, Hibdth
FIREIIR A A R & A S B i T 5 2 &, RO
MG TS BWFIETHH T EH. OLOLE(ED
S>TER, 77V ANZRTLEBEENT R L ANEE
LU SFEEH > TR EFEDNEH, ERMER L@
NhHdHEIFNA, BAENZBT 2HEMIED S D FNDEE L
55,8 LIS,

TORA R PEDTGVRR Y R/ p5DI—aZ8—}
¥5$5) 3 vrdioht, 28—=L - 72 =B (Gare de
Lyon Part-Dieu) % FH., BRAMNIZdH 5723050 HEIHR
FeETFry b 20177 HBAE1.8 2—1) ZHEALT
ClR O by =/ 2123 #, 3DHD [Arrét Parc
Tete d'Or] LWVIHINAETTHTZ L, HORIHT v b -
F =LA D Tete d'Or [, FEYIRHOKIREILZ DM 6
BUCHEA 5y, A, Skl e £134E45 10 75,

Bl Bl B ] - 2 Af B4 v E PR 0D 9:00-17:00 (4~ 9 Hid
9:00-18:00) . At=E139:00-16:30 (4~9 Hi39:00-17:30
7 HIE - HEHIX17:00 £C) @il 4 ~9 HOA
DAFT9:00-11:30, *F > aiEITT» b - F—LA
[l DB [ k¢ ] & [l C 6:30-20:30 (4 H 15 H~10 H 14 HiZ
9:00-22:30) . V& H A A EREREYIREIZ OV TR
W% < AhitERS

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

ik 0 +33. (0) 4.72.69.47.78

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

5 | FSZER

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

FAER (2001) BEIAOTTE “F5 75 v 27 &R HAN
Yils 1 256 35: 69-71.

V3 VEPIE ARG — 4 X =Y. <http://www.jardin-botanique-
lyon.com/jbot/sections/fr> (20174F7H21H 7 7 & )

WMYG —2%%4 T v 2 2Y) A b, <http://ylist.info/index.
html> (20174-7H21H 7 27 & %)

I (2002) 7SV KR, 2 — o 2 SKEYIE S AR
FUAA b i 22 PR 144 (55333%) Wb il ek, 38-
40.

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

index.html> (20174F-7H21H 7 2 & 2)
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FavtyIIV (VTR ©
BREIZOWT
Cultivation of Schisandra chinensis
(Schisandraceae)
gy ¥EE* - FI A - PR
Junji NAKANISHI*, Rikko TOGAWA?!,
Shigeru TODA

PNUUTRS

!0saka Prefecture University

F 3% T 3IY Schisandra chinensis Baillon DHFE%
WL 72 D% AT L0, FICHGWS IS, I
IS DAL TR SN2 epb, Favkryaiy
DL THHINDS K5I8 -57207203, RIZE>TrLb)
ENZE HAELTNBZ DG MiIcdh 5,

RIR NG RGBT X758 E N DD ST ALTT
ICHONSNTNT, I3, FREL LT, &z, W
1=, e Ea HIISRIEN A EICe M S hTng,

[0 S0l S AR | (H A A SR
2 2016) 12&B L. RKFOF B 264 O &
107,000kg T. ZOFTRTHHEREICE>TNT, HAED
FIHA RO,

—J7 [ZEREY (A35) (ZBI9 28R Pk 254 ] (H
KESFERPEMIT S 2015) 23RBS EHICF a vy T3y
DEFHIFR AN &6, EINTHERHEM & LTORRE:
3hneEzo6N5,

7o, TRFTITRAT S-SRI ORE; g e &
123 F a v T IVORIINEL . o T HIZOR
Ih7zg oLy (KR 1988).

ZZTC, Zailbh A ERO AT, [ENTEERE
TR EEZTF 37y TILOREARAT,

F 2 Uy T IUEOHEOARMN LA S AL#EE T
DUz AA LTS, BT RIFE, (IFUR, b
WSHIZ RSN, ZOMOK TR TH S (=K 1996), [+
FEOEHASER ffgaiE ] (HARZAEEHZ 1981) Oh
T OE IR E UCREEA RSN T . RIFIE

RPNy B 7y 2 (BN 1984) 113N 14 XD S L
BO—BARS 11 XIS ZOA ARG NS, REFRAT
FEERBAIEAE LTS Z e il Lz, BAMTIET
EOBIARITAEADN=D |, b EA2ES KSIEF L QO
FCI3EERE23 1500m BA Bl c & THEE AL 7=,

FAEOHE

FRHT 24 4F-& 0 FHOREE§ B HMICRItA L 7=,

F 27ty T IV ORNEREF RN ZHETIEA L7
(RUPIEEE) ROMEEIRGEEA2 GIEA L7zl (BEHA)
Rz, BIGHEGHE R EOIRICH 0. BEEIE 700m
ZET, JEFHIZE ER RO R A IR TH 5,
YIS AR T MERH H T e, WAWALRHEE
Bhikdrz, BEAZRO LS 12470, HRIIREA T % 34EH
SHVNS 72K SADFEEDITF L LD -7,

5 A9, A TRk L OBLEELRCHEIN 2 & O JTHE A fi
U7 AR 2 D72, WS 1Y, 3STFEMERRL TE X
10emIZEDRIRT, 3EMIRRKRE S THIFITITFERAE
LeEMN TNz, EALKZHIL, E558 ThnbiEsrE
P BRIDIRETH 572, HOMIA HFRITHMEL 2K S
ISHOCISE B R X B L 4 LTz, U7AIGE  1oHtse
BOX D r b LR35 ORI AE S L5 1Xif R
5, ZIZT, EMPOIUIIHA L TTES I L7z, Bloft:
FCHIHERUFEEEZESIZLT (X1). BBV
CUTRRTT 54k ([X2) B Zohan, [HU7-Hdz
NEERLIIMELENDT2mFLE £ TOEED LG

X1 EROHRICEIET IHE E5FEOMICES > TR
LI v,

*HEBIEE T114-0014  HHFAEX HEE1-15-11-201
Tabata 1-15-11-201, Kitaku, Tokyo 114-0014
info@syokubutsuen-kyokai.jp
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H AWy 1] 17 2 5k

X2 #HEHITDOK BHE. MARAELRIHE LT,

X OFIGHNE L=,
FRZERICHEE B2, FEDEED A L ZAITE
AL 20, HBNIYS>TURE LA RNWESIZL 72,
FEHCIIBHE T CEIE L QB Z En 8=, #sH
1330 % FEEDHNA TEN L7z ZORR, HEERL &R
WD Z ETE =,

HERE

ARBH T 20 & A FRRG L2 WHE oD — X il &1 L 7=
Z e, AERO ZOREMOEE R S FIl LT, IR
DI BOFRHEAE G-I ARE TH T KSR Lz,
LU, BOBHREOMOS Z ARRFROUURERR L S FFER ks
EORBBENR A E %52 5 K 9129 5 & REOI R
WABZ LTINS,

LS

THHE L A Lo Tah’y, BRI v o M) 4y
DRAEDR SNz, FAEDYINTH 70T, ZOkREI
HROREHA], 2 I 74 2 TR L 7=,

Ve

RIUIEHRD 6 HBEUZI3RRED 7 P iROFEERILIDT S
91263 (X3). 9A MuA~5 10 H. RIEDMR AL
7B RIEEFTEWHEL 7=, 2D & EREOFHIHR RIS
FTIIEZE» SN S PRERIZH T LIZUTHEMEL
Rz EORNEEHLD Bz,

¥E5E
PROBIEEFEA, FEUA, HOA, BT HENOH
DIk idA Tz,

#5527 (2017)

K3 FavtErdIPDORE ZBEFEFELWERE
LERENTE 2,

FER, G L RFEORANEL %5 % O TRl (A5 A DT
HBNIIRAH B TRz, 3R oA
W, BRIZBREFL, Z20%. KA TWOIRIESEE LA
726

EUAIZ6 A, SFEICR LA % 10em IFE DR &
IZUI0ELD . R 2RUEERI KIS P HERID K 5728 D
ERLREE Uz, IR B/ KA Rz, ffi LRSS
(R T B & 5 1SR FEARMIEEE A & F L 7=,

) AR L MPO7kD—E82 RIS K5 i<, +
PN ZENES I U P EHALETIED TEVW, 1~2H0
Ak, HICEEL800 5 FR U225 00 L TRE L7z,

B HE, WS A L T EAMIEL., 220561
7 ADHH AL TEKTS (X4, XI5), HUIR
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