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Implementation of CBD and Nagoya Protocol of
genetic resources for botanical garden
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SUMMARY : Genetic resources, which are plants, animals and microorganism and their derived parts including DNA

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

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

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

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

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

Key words : Convention on Biological Diversity, genetic resources, Nagoya Protocol, Royal Botanic Gardens, Kew
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Policy on Access to Genetic Resources and
Benefit-Sharing

The Royal Botanic Gardens, Kew is a non-| pmﬂL nundqnnm:nln] pub]lc baody whose lll]SEIDI'I ist

“to enable better management of the Earth's

understanding of the plant and fungal kingdoms - the basis of hfc on earth’. To achw ve this

mission, Kew uses its collections, and the skllls of its staff, in systematics, conservation,
shol genetics, ble use, b and ed

K:w muds o Imnw the letter and spirit of the Convention on Biological Diversity (CBD), the

rade in Species of Wild Fauna and Flora (CITES), and
ans relaung to access and benefit-sharing, including those relating to traditional knowledge, Kew
recognises the sovereign rights of States over their own biological resources and that the
authority to determine access to genetic resources rests with national govemnments and is subject
to national legislation.

Consequently, in March 2001, Kew endorsed the Thiy: policy comerss

“Principles. on Access to Genetic Resources and Benefit: | 1, Acquisition of genetic
sharing'. This document was developed by a group of 28 | recources:
‘botanical institutions from around the world, to provide a
model for best practice for the acquisition, use and supply | 2. Use and supply of genetic
of genetic resources, Guided by these ‘Principles’, as well resources;
as the Bonn Guidelines _on_Access to Genetic
developed under the | 3. Fair and cquitable sharing
CBD, Kew has developed its current Policy on Access to | of
Genetic Resources and Benefit-Sharing. benefits arising from their use
Kew is first and foremost a scientific institution. It has | 4. C
important collections of both living and preserved resources;
plants, plant products and botanical information. It &
wital for Kew to be able to maintain and improve its | 5. Curation
collections, both in order to support taxonomic and
other scientific research, and also to ensure that the | 6. Access to information and
levels of diversity held in ex sitw collections are adequate associated data
for conservation. This Policy is designed to ensure that
all material brought into Kew (either collected on fieldwork, or from other institutions and
individuals) has been legally acquired on mutually agreed terms, that it is used and supplied by Kew
on terms and conditions consistent with those under which it was acquired, and that benefits
arising from the use of genetic resources by Kew are shared fairly and equitably as agreed with
partners in the country of origin of the material.

use of genetic

1.  ACQUISITION OF GENETIC RESOURCES
1.1 Collections strategy

In accordance with the strategy set out in its Corporate Strategic Plan, Kew scquires genetic
resources by undertaking fleld work with pariners in countries of origin. It also receives materials
donated to or exchanged with Kew by other botanical institutions and individuals. Kew is
committed to ensuring that all material accessioned by Kew has been legally acquired, with the
prior informed consent of the country of origin.

Royal Botanic Gardens, Kew, Richmond, Surrey TWS 3JAB, United Kingdom
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Status and situations for ABS of botanical gardens in
Southeast Asian countries
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Tsukuba Botanical Garden, National Museum of Nature and Science
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SUMMARY : In November 2015, the Fifth Southeast Asia Botanic Gardens Network Meeting was held in the Eka Karya
Bali Botanic Gardens in Indonesia. The main topics of the Meeting were to exchange the information on the current status
of botanical gardens in each country of this region and on how each institution has been aware of, and presentations and

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

discussions.

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

I IRIIES
Kazumi FUJIKAWA

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

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

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

¥ —7— K 1 ABS. COP10. #Ei#EH

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

was entered into force in 1993.

Key words : ABS, COP10, Nagoya Protocol
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Utilization of foreign genetic resources,
practical examples and their problems

A R
Satoshi NIMURA
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Nimura Genetic Solutions Co., Ltd.

B MBS0 A O ORI O, WEREEEIROIZE - BRI A 5 7o BIEEIROFIZ
EZEEORH T 2L WEAFHT 2 80 &, BIEFOREAKREFNHT 2 DD _DOhdH 5., Hi#HIZEIEIRAE
SRR A R Z R85 M & FUSHT 5 2 & ATREAZ S, FRSED fi RS B A L) B O B LR IO £ 5 iy L 23
HTH S, IZEFEORHSH LEREOEE S > 2 F ) oL eMlby, FFEFEIZH LV, L LRIEEBNO LS E1F
MOF IR BB R R BEEAHIIER ICHE T O . WSNEEEIEHI AT 22, BRYPO—-BOSHPBETH 5.

%—7— K ITPGRFA. YT 5 7Y X4, EMSRIEAN, #iliRa0ES

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

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

resources are highly needed.

Key words : Convention on Biological Diversity, ITPGRFA, Nagoya Protocol, Resource Nationalism
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ENTOBRLERHZENSI L THD, TOREZELT
FREERRE (FAO) 3AXEfRIUCEHE L E A 55 1
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ANED LD BIEEL—IUZL STy ba—L I TH5h
TISIRD, & LZDKD BEEIL— L h e B id L
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LIE, ZOPNZERDH > TUIR S0, LW O
BEHEENEDD ABSOL— ORI EZZ T ThHbH L
W) ZEFFR LTI REEA S, FIAISHEE»S AFL
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& ZOBEOREEL MO T ERETABENZ A%, CBD
R ABS OMRFFTHD MRS, ThETRBIINTXE
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Ecological survey and genetic analysis for the conservation of
the designated endangered plant in Hokkaido,
Lychnis wilfordii (Caryophyllaceae)

A $0F - & LH G2 - WA - B 52083 - il 186 - S g2 - wpoRs >
Saya TAMURA!, Hiroko FUJITA?, Yoko NISHIKAWA?, Takashi SHIMAMURA?,
Hironori INAGAWA?, Junko TAKADA? Koh NAKAMURA?*

VL8 KK Bt e e BR B B I o L -
e E KA A IRE 7 4 — v F R v 2 —RaPIE -
S E AR A WE SR BRI R A2 2 v & —
Division of Environmental Resources, Graduate School of Agriculture, Hokkaido University,
*Botanic Garden, Field Science Center for Northern Biosphere, Hokkaido University,
Institute of Environmental Sciences, Hokkaido Research Organization

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

F—7— KBRS N, AGWaERE fRAEE(E, R

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

should be treated as different conservation units.

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

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

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

T060-0003 At FLIE T e IX L3548 T H
North3, West8, Chuo-ku, Sapporo, Hokkaido 060-0003
koh@fsc.hokudai.ac.jp



Bulletin of Japan Association of Botanical Gardens

IBYE (EN) @ ahnsg  (bimassd i 2001,
B AR FARGERR A SABREE L — 77 2010, RUPILTEB
BREBESAIRGERR 2014), &k, il LTEFHHh T
Zh R e IFUCIN TR, ARFEOEAR L T O a3
<. BREIRHTH 5,

AEE TR, [ALHE A O L RMEOIR 2 IZB T 5 5%
Bl ckBHEEADEAREY 24FED 1 DIZ T Xy Y
DEEINTED, TOHEMNERESBIEE ShTh5,
LBz I BATEO IR 4B 2 e T 7E& LT, AL
EARA TR BRERPE e v 2 — (LU, SERRT)
IZ&-T, AAMICET 20 LR FIEX R EDEE
WHE=2) Vo hibh T, BIfFHERIZ10 » FioA
RN TS GBI 2016), T THILHENTIZ4
s IROBEAHINHEIC LTI (Ik 2003, ERRHT 2016) |
RO fESR TN T,

Aifge i, dLmEIcB Y5 ey ) ORI iR
RUATE T 57280 A9 ERIOMAREL ARG (R, 1358,
) OFHEL. AL B KOHEMBIOBIZN A izon
T2 Z 2 HIE L7z, ARSI % Z & T
fetgOREEMERR L, AFEREORHEILETS 2L TH
A3y O) A BT O, AR IR MR A A B BRO BRI
S EMETT 22 ETE D, SRR OM NIRRT %5
2K AR L B R AR AR T 5 L TRIR

X1 dEBEOBREMICETZIICER/ Y (2016
$£8H6R).

Fig. 1 Lychnis wilfordii (Regel) Maxim. in a habitat
in Hokkaido (Aug. 6, 2016).
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x1 dLBEICETI2REEHROICEL / JOEGBRE M EZEH
Table 1 The numbers of plants and above-ground stems of Lychnis wilfordii in each locality in Hokkaido.

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

A (2016) 0 *FBALZER O HiHAE.

*Hokkaido Research Organization (2016). **Counted only flowering stems.
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Fig. 2 Cross-section of the vegetation in the habitats of Lychnis wilfordii in Hokkaido. A-H: locality A-H.
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1

3 I ERZ/IHBEETEIN/XREHDDTHROBEF. Ay FHROAERORT (H4AEBA2015494H). B:
N FRTFICEET AT Ry Y (HAMA, 201548H10H) o # EEZFHT BICHWE Y 7 07 —7HE P Tnb, C:
h Y IMROEERORT (HAME, 20154E7H6H). D A Y IR TFICAFT LT Bty /Y (HAEME, 201548 H10H),

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

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

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

BIEIEE pH 2R (ZLEE%) AHREEY Y (mg/&1EE100g) AL (meo/dz/EE 100g)
HE AT NJXRM ATTR NZUFM® AYTM N FK B> Ik ASWES

I EE>/TY
B 5.8 5.2 3.4 1.3 2.8 27.4 1.14 1.12
(R/IME—RKIE) (5.5-6.3) (4.5-5.7) (0.1-9.0) (0.3-3.0) (0.8-6.3) (02-81.7) (0.02-3.32) (0.11-3.00)
n= =2 n=3 n=3 n=3 n=3 n=3 n=3 n=3 n=3
I E®/T
ST 5.8 5.6 0.5 0.5 3.6 41 0.47 0.4
(R/IME—RKIE) (4.8-6.4) (4.0-6.4) (0.1-09) (0.1-22) (0.6-10.2) (1.5-7.8) (0.11-1.32) (0.26-0.65)
n=Hb =2 n=43 n=32 n=41 n=27 n=21 n=5 n=23 n=5

* il Y (1968, 1982),
*Hokkaido National Agricultural Experiment Station (1968, 1982).

5. LSHMTIRER

RFD 720 OFE - BOT- Il 42K 418 Uiz, TEFND
PEAXAEFICETOREELEDETHL L, BT L
REOHTEIZ T 67.6{fT. MARD REDOHETHULT-
Y4851 CThH 7z, SEUAITICKD L. WA THZL
THET BN LTz (p<0.01),

Wiz, SN ILEE L TEFE O E & DR 7B sxt§ 5 %)
RAEPFND 12012 ZILERED T AW AT 72, ZHUSE
0 R (p<0.01) T X7ABFHOMEIZ LD (p<0.01) .
T RO B % Z e 93572, Tukey-HSD 2
KB REMEEAT > 7AER, EHACTFOEME (R 1) 12
BUWTESHNT & SR CEREZED S -7 (p<0.01), —

T ZHhUSOIEDNE 2, 3. 41ZFWTILPEA TR
BN EWIyiroTe,

6. MEE - HEBORERENER

& - HERORKEEIERIC KD, ToE Y I3RS
HCTHDBZENPS N 5T2, SADHEEDMER, Mo
SARDHEEMPR L, BRI 5 ARDIE MR LTV (K
5). HEEDHNE, B OBIGTE AT E TR LB
FECRIL Qe BERS, fEREE IR L & 2 & filfil
[0S THEFRIATE Lze ZOEHDANMIEL & 120
ROENTEHD . (A EIEDFIH LR E 12
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R3 ICERY/VEBHAOENELEFRZE EEARNORIEEXEDES.
Table 3 Relative photosynthetic photon flux density and flowering rate in the habitats of Lychnis wilfordlii.

5| A B © D E F G H
ERNKEFREE% 9.6 52 28.4 12.6 79.2 26.1 60.8 44.7
BITEENEIE %™ 9.1 7 5.4 17.6 727 56.8 80.8 79.2
(GAZEHE) (2015) (2015) (2015) (2015) (2014) (2014) (2014) (2012)

R (2016) o
*Hokkaido Research Organization (2016).
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K4 T Ew>/9BE4%H (AH) KT 3EM%E
FTREE EREEOZEGOMBE. A tm T AwmE % 3N
B, B0 GZERER L LANEEK (y=108x+
507, PERE?=068) %RT

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

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

Sl 03
FERFAOmEL 67'(?:1%7659‘6‘ 852}11=113267)'0 )
T L
wnnoaws e Siime
T S
Enouns  TSLIS wpnie

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

K5 ICEER>/IDHEEEOREDHETF (20165F8
B10H). HEISAMEL, JOBEAIMELL) L LTW
DAL o 10RO BEEDMERSRDIEREAME L TWBIE ().

Fig. 5 Development of a pistil and stamens of Lych-
nis wilfordii (Aug. 6, 2016). Flower with five exserted
stamens; the other five stamens emerging (left). Flower with
ten exserted stamens and five styles subsequently emerged
(right).

7. EEECER

JeiEED E A 9 I 70l kT JOVE R MR 4% LT
B ALHHERERR 11 EADG 81 Ak, 4 DD~ 4 radT 5
A MEETETETRCEE T (a) THh. EHASH
BLOENBTOBEN M UZR S har o7, —T, &
WYPE 13N IR, ALRED € D & 135875 5 6 DDA 1Y (b-
g) MHSoNIz (£5. X6),

7~
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J FMOMIKIZH ZMA %< (% 3HEH) . Zofdr v
TN ) FONZLIK I S IM Y F LR TH 7 (%
M), JRBE CHER SN TS 9 DD EE I The A
HES O TH Y . FIRIHOR % ED AL 8%
ZIFRTOZ e TEENS, FENZ. 9 DDA,
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x5 ItBEESLIVRFEEICER /D4 70554 MEGFE.
Table 5 Microsatellite genotypes of Lychnis wilfordii from Hokkaido and Nagano.
B4 - deimE =F
223 A B © D E F G H | REtk EH1 RH2
BT a(4) a(10) a(5) a7 a(@ a@ a(14) a(@ aBG) a(11) b(2) b(5)
(> 7IE) c(1) d(2)
e(1)
f(1)
g(1)
S & E A HOE AT RETH S,
AR BTe TYEY ) IHVEET B SHEOHIONT, Ak
11
Q L EBLAGHY IR, v RO IR L, B
L7zpH, SR, T{aHEY V. AV YLD 4HHDEIZE S
A L \ﬁg/f SIRERE ATz, LYl ) ISR LT

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

Fig. 6 Microsatellite genotypes of Lychnis wilfordii
from Hokkaido and Nagano. Size of pie charts and
numerals indicate the number of samples. Different colors
indicate different genotypes. The map of Hokkaido (inset) is
simplified not to disclose the detailed localities.

WEEZ Ty vy ) OpVER L ORI 7 ftd -7z
D, AEEZEN D MTbI TR, EBFEMERTHIENT
Ehhotz, T, MERfEHEOT vy s ooV ER L
T2 N HHAEHFISEMI SN TR 53, AfES—#ilC
XOEWENTLE 7z L e h s, AR AR
CIRBRC, @EH, O F A MR EES, 512, Aff
DOEIFIEFIINR TN en 6, LA &k EHOEDN
METH D, ZOZens, AMEOEFEHHOMD 25T
FHA T, XD TR & —FIXDEL ST L £

HEDFIZDONTE, B WIETTH BIEE DRI EROE
AnEL . JROEFERERRVWEEZ 6NhS, HAER
DAY 5L = 2 BV I8 IEMEZ HE 2 Tl s,
PAEEDEIGT0% %H8Z 5123, K7 60 %L EORX
TRTHREEPVETHS (X4) . FIEEOEIG AR
EVCHLERE, Fo G, HORAEWX AR5 & o 4 e
&M U TR B 25 AN ARIZ K> TEbN T
WZERGAE (K12), DL IZRF 7B EORFEAAK
FEOAEE LOBITEIZIEE L T8, BENE T L TORAD
BN 5 & BRI L, Ty vy ) vOBIEERIE T
B EFEZENS, BUL, AREE IO EFIZIA LT
BO . AFEOEE & A2 B L5,
ZDTEMS, ARORED7=0IZ34 BIIME S e a4
L0 ENDH S,

72, SINSHAEH & AS TN BRI O E 21T > 72795,
Mk fe BRRIAE R, ARV T, KOBREE
NEBRBARI AR EE T2 055 (BA 1994), T
E ) FITOWTE, WSO IR AT &R
5NTHED (Ko et al. 1996). SHIFFVERFOIEFIZD
WCEFETIMNEN DD LEAOND, iz, TRy
JiIHEIE KD B0 bR STIE (Y FARY X FBA,
MEPERER) HZEELTED ., ZhaAE O THEAK
O S NRWDICEHETH 2008 Livsw, ThikE
2573, T, FEATEE R B 725 o
KN OB EN BRI TH S, MAT, EHHIZT KD S
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Change of the forest floor vegetation in during ten years after

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

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

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

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

F—T— K ANEDD, L. R B SN

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

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

Key words : disturbance, diversity, turnover, typhoon, vegetation
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[ Sl S 5 41 5 - N B SV B A P A
Eiichi KODAIRA*, Koujyu NOZAKI, Masaaki KOJIMA, Shirou MATSUOKA

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

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

F—7— K BERRA. EERE. 470 F

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

both simultaneously bloomed.

Key words : flowering behavior, growth habit, red-root lithospermum

& 7 Y % Lithospermum erythrorhizon Siebold et EEAZEACRL | H (2009) 13 [HIR{ERS A 2ETER)

Zuce. 1347V FFRHIBT S LAEET, JLifE~ . ¥
B, hENCSIAL 73 Aid 5 (KRG - & 2008) . 284K
Ly FYZ L (BEBEA 2015) CiAEfatHIBR (EN) 12
LHESN TS, TORIZE, k&Rl LTHW SR
C&721E» . Shikonin MU Acetylshikonin 7 EE DT 1
ZViEEAE B A, RIERAEISELE P REIER (DHH
2007, B 2012, Ak 2012) MR UCOXG. S5,
FEREITHHH OKEF - KH 2014) Sh3,
AROBEIE5~7 HE S T2, BIEICESETO
EHIZOWTOFEEIH S 2> Tokn, 72, A5
FRHEY CIIEBAETF A TER T 5 Z e —UFo N Thb
P R EORSEIZBE 2 a0mid E 5 £ H T, EilE (1994)
AT RO E [AEOLFEE 1IHTD. T256 kA

VLM &9 TR (1981) 13 [{EI3IEAES 270,
FIMR, RIRFIEBAEFEDOL S]] Ll —
RLUTRALLTOEESIZALS, ZZTAREETE. BlME
1285 FTOEBFRHELFIERRRIZDONT, FRIFIR 28 A
AP0, BB R DT L 72,

MEINUAE

AN ZI319944F-10 A 30 HIZ 5t HFIRFINCHEREL L 7258 1 (3%
BT © 94-228) % & LI Y RINOIRS; TRES. BRIEL 7=
L%z, 201541 H6 HIZ105XD 754 b L—%
WCRRREL T, FEF L 7flfR% 258 » Mgk EF%ICH M
L. 5 H7HIZEE 65em. M1 10cm DI =—)L45IC
EREL 72, WO RICE R Rt (VKD) &R (2

T606-8134  HLEBIFRLER T Ac 5 X —3R<FAT 2 INRT 1183
Ichijoji Takenouchi-cho 11, Sakyo-ku, Kyoto-shi, Kyoto 606-8134
eiichi.kodaira@takeda.com
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RSSO QIARBREE MO VEFARTEHL6N
% MEMIEIX 23 7 o A BT ISR TI 361l A,
MEREIEX TI 121t ZE I, BITEH . BIfERRC 31 2708,
Hig. ek, P8 il By — XU REE AL
Kt 2L &8I, TultATT - 7={@iA COALET & FIHE
MAARE L7z, ARETHOSEFORBUTEE .
ERAE ORI — T H 5 X2 D EUET scorpioids & A.
BUEF cincinni DA, BiH I/ Al 7235

B BREEER ATV S Ze L L,
fasR
TERERRDZIIL UTHEE R U, 2/6 HAERETFERL

720 HEAEIX, JEREIEIX & 312 24 ~ 26 iz K, HL52~
55cm % CE L7, JEltL =ik cid 7 HhancBafE LiE
PRI 5.6 Ch 7203, MEREIECREFEFS 5 & FilfE
27 H TR E CEMET I 24 FRID Bk 72
(#1), FEHOERRIIEEER S, ZRAFFLT
ks (X1, 2RHD) ZMpR L7225 Zhe DM TIZBfED
R BTz, EOHIROUEN IR DR
SRz, EOLED SR FE - i LEEE
DAEED 2, ZZTHELRICIEEThZh, 4F59F
FICLLHSN TR ERAUT AR L. I FA - k0
BOETEDN 2, ThOEDIETFICBIT ARG B 1%
DIEEDPIEL T—B/AEE o725, ZOTEIEDIE. FOHilZ
& (G LUFORINEE) DIERAGED Shisnr-7z, TEfE
OFER%. 32O FIChiES MR S h /=55 118
JFCOBEN R 5., 2D FROMIFA R & h7=58 24EF.
55 31 CORMEN ZAUTHR =, KX Tl &k Eip
124 H 5 6 OB A S S hiz,
ZNTNDIEFZ BT BHTEOM 2 5 EH TR & X 2D

R1 BFEERFICH T 2 EEDOES.

#5517 (2016)

1 infllarescence 2 inflorescencs

B &7 ERERXORKR. KA WE, K& 2K
F3E NS B (RTINS, FHIIER R T FINORTIE
BAEONF, [ RO M2 HICBES 2 2 & #7753, E¥ED
TAELSAOIEDIEHRIZ I Z AT S T B

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

£ mD | EFORS IHEHNES HIEHE 1/EL LCh
fEL. 2Dk, PO, HIESICE > TH 26, 563
TELBHEDSEATZ, ZDBE. 251~ 387260 5 FlfENE T

JHIT BRI BNz, Tabb. THEORIE
BHIZEE 18708 LIEDHEL ., Fi Tz OB HIZH 146
PO 246 L 25 21870 LAEXWIKHZBRAME, Sz Z 0¥ H
258 LAEIP O 3MEL 5 2{EIF D 2{E L 5 3MEIF DL 1{E
AR B ES 2 £ DR L COBANEE R Lz, 20
PEOBRAINEA BRI TORG L1 DX S50 . FUHERE
TR L7AEHTR U HIZHES 2RI AR L7z,

{lél % DIESF AARERNZ AT 5 & WIHIOIEF TlaqfER
OFfiAE WHEIRE 20 X 2 DRNET AR LA, Z0%
DFHEDREST & & I DRI SAEBOHFA MR LT
fEEFEAML L QO Rl -7 (X3). —H. 5
[EOFHE TR EDMERR SIAUTFIIES 1AL 5 58 2187
526 5 SMUFONEZ, AD_EA2 5 FRIZIAA >
THHEDMEATZ,

Table 1 Growth and development of aerial part at flowering time.

- Date of Plant height Number of
Fertilization .
anthesis (cm) node
Treated 12 July £56 * 521%x37* 256%*x24
Non treatment 30 July £12.5 559+45 258+26

Number of Diameter of Number of Number of
. stem basal bud
inflorescence lateral branch
(mm) for next season
56*+x12* 96+37* 79+28* 73x24*
24+07 28+0.5 06+0.7 1.7x£0.7

Mean =+ standard deviation. * in the same column are significantly different at p < 0.05. n=36 (treated) and n=12 (non treatment).
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2 fEFICH T ZBEEDIER ERBIME. A2 SDONEIHETT, TF. TEIE ; 11 41
W 5 1-1F. 1 O 8E14E 5 112F. $1EF O 8246 5 113F, S 1EF O 34E 5 114F,
BUIETE O E44E 5 210 45248 ; 2IF. F2eF O E14E 5 212F. H2{eRF O 24k 5 213F,
E2MEF 3L 5 31, 3L 3L1F. B3EF OB 14,

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

X3 TEFDREEFRHETE. A2 SCOMICHET. WHICIZSZ ) AIER. B ED T
B2 & HAAER I3RS
Fig. 3 Transition of inflorescence. Grown in order from A to C. Inflorescences are

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

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

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

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

F—7— KRG, v s Yo Ryt g Y

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

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

P. lactiflora and four for A. lancea.

Key words : Atractylodes lancea DC., cultivation area, medicinal plant, Paeonia lactiflora Pall.

AR NEFEYE

BEER SO R RO RIBIE | 0%
AP 5701230 &z, @RI A LRI A
L 75U 6 ~ 2 52— UK 3,000 FEOREYIA ek < T
Wao o [F NS R X,
falcatum R b 73 Angelica acutiloba. ¥ %272 Paeonia
lactiflora 7s EOWFSTHEFR & e 2SRRI A g & L.+
% 2 v Platycodon grandiflorus X°4 7 %3 Lithospermum

¥ <% A 3 Bupleurum

erythrorhizon. %/3) /% 327 Dendrobium catenatum
25 EDOWLNOH LI CRIG S B FEREY 2 /R L T
%, BUE, /¥y 7Y — FTI359 i H O FHREYIOM DR
RAEEAT > TS,

ZFEYERDEINR
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ZREIE EOMITAZ K> TRFATE L 7= PEIRIC L2 8 0% [ 4
B LIRS, HSERNE RAMBAERIIL TS — T,
JEORFCH 5430 80 % % FhE & Dl Al F LT3 (H
AP EEE 2 2015) (X1, 512, HERENTE
ASRIEOREE 22 2 SRFAREIOM B BAMER L T 2 L Ik
RN LB Z e EOMEN D 5, ik LG
D7=8. HAEN ORI FENDEN TS,

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

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

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

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

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

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

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

examinations on germination and cultivation using seedlings have been started.

Key words : aquatic plants, ex situ conservation, Podostemaceae, Ranunculus nipponicus var. submersus, seagrass

HADAKEREIORKI40% (90/230FE) (3H@mkfEtHfET
»H5 (H 2012), ZOHT, HAWR IS BRI
TRAEHERE L CTE AR, 2003 FEHHZIZ3ENEETH 72
H A B 2 22 B R AR COMGRIE RO K BRI
L, 2012FHHIZ 7 BRI IcE i B L7z (HAKEYIER
T SAERSE IR SR BB G U7z, HARRIIR 2
2B 5 H AR SE IO ) 2 b6
SMRFNZNEI L2, 7— 2 K45 .

U U2 OBIESED— 5T ARAER DA BIgsMR A
23R L OFEIKD . FHI. KD 3 FUSRS & H
FLIETH 5,

1) R A E S 2 KA RO RS AT

KRV ET§ 5 AKBBUIMO TE K TH S, ZD7=

B, ARAKY A DIENRIEG IR AT 2720121F, BRkEAK
BEiAME S0 EN D5, RS, EH TS AR
DRFRARUS . RIS AL S5 Z LML < | 1ZEAL
WEISEOMEAFERE (DIT. AR RN E§5) 28
THET 5. BURINZIE., WARPEOU KRS 1R8I C b B,
ARG AR A E 9 SOV KR FREtn (BUT,
PARMARE) | HiE ) S B ORWIROS ARG 50
T3 R, BB R A RO RN EBITH S,
WECIE, HAIZ A5 1505 5 12805, A MK
BT K2 25805 B 1580l 1A, ATy oRFCiE
6 Fei 2 CA MDA & 7=l UKD (BREEE 2015) TH D |
A IRIMA OB TRV, ZHUZBBIH S
HAIZ W T Zh s OFffO4 BISMARIHEE A EfTbh

T305-0005 FIKILD X HRAIRL-1-1
Amakubo 4-1-1, Tsukuba-shi, Ibaraki, 305-0005
ntanaka@kahakuk.co.jp



Bulletin of Japan Association of Botanical Gardens

TNRNz8 . SRS R K A REIO RS S F 2 6 20
LT, BRGEAME 2 2 LI3EEAHETH 5,
2) AR REIRRD AR ARG IR T

—AEAEDAKAEREYN I, WOTEIRD & 5 2t LR
EARROEREREE L. AR K> TR K E [RIFHS
fE6NB LS -577KH - 7=z ek EE e UTF
LT Z 0, UL, ZOXI &, 2okt
FDOKH - 7= B EOZA LA TR K & U7 faik fa it
FEAZ N, —EEEARAEREIOREE T D DIZE T CTh D,
ZORRAZ R 2L BIBOME ORI EIL, RN R R
{AhDb, AFETHE720, FFEOM FHEHSLEE %S
2, ARAREIOD % < 132 ORI B 53R I
IZH0 ., FHIIICH D, TD0— b D5
OFEEAE PR HEOFEIINA T, RS 7R T2 mYL
OHEL &, BB D B AROZERR O ANE A
IZPES TN, Mg 2 BRI~ v 2 I %
— 3 Vi E BRI E ML § AN L HET S,
3) [l TR DR IRAT

AAEREYICE, FEFEROMIZ, HEH B v vE. A
ME). U (vuE), REOME (¥FPavE, v
o), AROFEEEERA (Y% 7)) 5EI2KD
HEBRATOMNL, TNBIE, $haEORRKE B
SO, AN B KOKERITCOay 2 I x—va vl
AAEFEL. [Al—FEOBEROMEMA - (RN L7250 T
RIR(FTHZ L 2L LTS,

P ED3fiE, FL~NVL ORI E . FBORIT R
KoM Iz, 2O AT 2K E L ->TnhbZ &
o, —HFNRRREROR L2t SRENHG AT
VAIF—Va v, BICBRO»HEIAL Y 3 v ERE
MM 228 U O BIRO MR 29 2 72012, TR\ EE
B TH 5, 2) 3) 3B EDITHDNBAEMETH 2,
A RIS MR O E T EID 1DOH, BPEIRO 7= OfFA -
TEATEORIFTH S Z L EF 2L, FEkcRlfHcE 52
Loy g RMEE SIS, HENOTRE T8 55,

ZOHT, FEHOIIKFERESR Y M7= DAL L
T, 1) OFFIREU BT 2 A EREIREORRES IRAA D0
T AHBIRA R E 2 7-BRTEORFE DA TS,
INETORRE SHOEFNDOWNTHRE TS, &b, A
RA Ay b7 — 21 R & b & LT ARAEREYIONTSE -
R4 - BEER L HEET 57212 2007 IR Sz, *
v b=l TH S (I 2008),

No.51(2016)

BRI DRIE T EDRET
(1) #&E

WEICBIU T, BAERR, iR, AR h e
2T, BRI SRR I RAE Y B O 550D 4 7 A
WENZBNT, 20134625 2016 T2 TR &0 %
Mt L. BUEB kG TH 5,

BRI OWTE, PRI IREA S 3 KU RIS TR
FTLy IR, UIVSH, vYUNT IV YAy
F2UAHENRZTYE, ) 2UF 29T VE ARV TVE,
7Y a7 EHV, IE90em X 5 & 45cm X B4TE 45¢m
F721360cm X 45e¢m X 45¢m DF T ZAKKETIT-72 (X[1) .
SIOMET, REHCHELEZ 2 SN HE2RITRT,
JEIRIZH » TRPDMIRI A FI, AN A ZHE LT 5 I3EIR %
ZAEFICRIM (LEDLE) #ERFd 5 2 & Tl OEF D
Rlifed, €720 YFEAVH v HFHA . ZTOMOEE
HEAEANSDZET, L H7ZAMm, IR EOEHEE
BIEZIENTES, WP ZEFOREZGHE TR
RIZHDAG Z L QB CH 57z, TNHORER, BET L7z
ACOWHTET VL, LORKED W REL 72, ThbDK,
FiE. ENTIREEA LGNS . FHIKROKIRIGEAKES
SIEVHIEERBI I W TR LE LI-RK A e Ch S T L
RSN Lid, KRELHERTHS, X512, VLT
BAKFENTRAE - fEEATERR S, A BERELRIFTH S
e shiz (X2),

IEMREICIOOTE, 3m X Im (KES50cm) O FRP K
FEIZ, M 40em X & 20em X BATE 60ecm DT T AF vy &
RSB TERINL =% AL, IR O7=5 52107 <
EEMLZ (X3), shRBEZEE O 7€, I
90cm X 5 X 45¢m X BLAT % 45em DH T 2K FE 2B HbDb
EANTEM LUz, RIKFKEROE LS RETHS T
&L EEHRAR T (7 EIREIERTAY I A,

X1 SHEMHEBEEORITKIE REE2FEU LB
KA, WEEMEL, YIRLVE, KUY TYE, UIVIY, IV
avThE,



H AWy 1] 17 2 5k

- A e T By

2 BTELATIBILVE. A:HEDDITA (KH) &5
F7 AR, Bt g2 (RED) %O k.

M3 BHEMBEEORIEKE FHpE Ah Tl
HHE L 72D O R AR Ly Rl 2 20 &) 1T
o 7R AT < E,

OB EH, RIOMEREE) PRBETHS T Li3E
PR L AR AR T, SITRHIIEy b EAIR e L TRl
R THBZ &, BENWHSMIL-T, TNHDRE, 7
VEBKCATVENTNELE LRI W REL o7z,
Stk MORFEIERRIZHEE Qb HALHEE A TR 4 F
TV, AT T VE, AT VRO O SRS 755

FHEMERRC OV T, SIRELO= 5 50 1D 2 77 4 [l
T LR L T2, AR B ISR A P 5 720002,
FRALT L — g Y EKDB U EIT 572, Ll K
RIEESNT, 2. 35 ATHERL. REINARSE SO
FITESTOEN, PUUWAGRO PV N 25 TR
RAb 57280, 5HEOBIBEHPVETHS,

(2) BEAKMKE

WM KEICBIL T, RERE L O T (FVERY
TR EXREL. 2012425 2015 4 C[E N Rl
SRR 3T, 2016 40 5 FHE RN - 6
WORE ARG L. BifE ki Cchd (X4).

IhETOMENZ & -T. IREII~iJE. KA (20
C). IRALEROBRM, KR, AR R EOSE B
HWKTHBZehbrotz, UL, BT 3EHEOKR
FH RN, etz & O S A I TR T A,

#5517 (2016)

AU |

ATlin, AT

X4 N4 D EFIEIRI. S0 GBI R oK 8201312 3%
B S N20154F F THEBERY I BB AT D72 KA

FI{ERICEBRAR O NE 5L, B RSO I
FEoToEW, 22T, HAMBE UK, A, AE%)
OBCERRFEA AL, L0 FEBREN R TOR
VAT O, AKRA SRR L. B ERO ISR A 1T
T TR B FIOREE HIEL T05,

ZOFBRE, HRIEL FAGER & E R AR R
FERENEEITHRAEET > TS, FAREGTRAETS
BT AL — %R U 7RG Sy (2016 -4 1)
RIS (X5). SHEIE. EE9I0em DJNFAIZOKF
Ty MK 4HARE L. BERMOIRIEE S, £
WS &AL 2 ikns (X16), 20 P AKEAPEE
AR LN T, WA ARG, 5%
TP ERSS - (R Bk Lo MEERE LT
W<,

3) A7IHvY
EINDA 7 T S FE 2 )8 6 F8 2B LT3R -7 o
Rz, 20728, SHEFEOH AR S, Ik
PODORIEERATND, ST, MrA 5 EMET Lan
B I EEEDOIREORRG ik A GetFnMET U 71212 EIN
DHT T SRHEPNEH LTS PETH 5,

SEDER
SRIELD A T BIRGRERERH L. R OAL 59,
KELGATETRES - BET 572 7) 2 MO TE



Bulletin of Japan Association of Botanical Gardens No.51(2016)

E— bRV T —IRE—— BHEIE OIS

TR CHe —%%{f%@ﬁ@w LR BB
— B {

TAKELR
SELA R DR 05 |
(CHa, CO2) (CO2 M) ) \
INA BEDFIE
BbK —— B ENIRE— B K— AR — A 0K

THE - A FIDHIE
X5 TREREREEZOER - TRIX—2F AL EDHENER.

Mg (2008) AKEARA v b7 —2 ORI — IR RR DK E
WP & B8 LT —. HAWPIE 25 42 © 95-98.

HhyEA (2012) SRR [KE] &894 5 —KFIZ 88K
AL BZ00 7 —. XLUHR

6 TRELEEZOBEIRINEX—EBEEZFAL -
EEAMEER. VI bt v — (HREEGET).

Al D CRUER 2RI Ch 5. L LEERIHD A
TAhB L., BEGTIIROBRITEETE R0, LD IR
W ARAREVIORRG BRIHIRE R & k& < Hx 5 72012HL
DRIAE R 20H, BES E ke AuL, R
WEHLEEZS,

AREG IR EE L ST E AR RIS 7 IEOREIR,
SIBIMAAIITEL D . WIS RIS BT E kA
BRI LR A TS5, KRRy b —2 T, K
BEREHEORRERIFOMET A S 5150 5 L L 612, 4k
HMEA 2B B O FEI ZOWT RIFEXI D A TN Z &
T, KAEMPIORAE, WIFE. R - FE S RICEIT 505
WAk 5,

S RIOFBEDZEITIZIE, B DT 2D &1,
ARGRER S BTN R, RHEM. Bb0. M
S BN PN N i RSSO S 2 B b S A @ B €72
FEFREPIR ORGP E . AREOZBEHZ I T TG
LTRSS AR TR 2, 2SS EEHR L FiF 5,

5 |FAsZE

BEA (2015) BREEAL » FU 2 2015, MW T (MEAS deketh) .



MARRES

BAFEMRHZESES 15 : 65-67 5 2016

PRI O F AR L B R D T & BB ORI 7
(—J0h) B 5 BRI D 4% DI D Fil £

Future efforts of Okinawa Churashima Foundation for the
enhancement of natural history collections and the conservation of
rare, threatened, and endangered plants in Ryukyu Islands, Japan

I B
Kensei AKAI

—ARIANEN PSS & S

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

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

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

M E
Seiji NAGUMO

B IR T bR ASEIG IS OW T, ZOHPM 2R Tl 2Bk & 2B 12T OEEEPAE L 2. A
2RA s A=Y (TaXR) 2EMEYME T RS XSO NEED—DTH S, AMWIIHAIZIZALEL K,
HATIHILFRRIZAZO AN F D KO ASD I, SlA S hiz, Z 0720 IFHEREIE R ZASOEREL %
HISU 7228, 2 DORGERIT204F U HE TOEINHESE A ERII U, DI FERTAE B N CORBHEIK Z < FEIE 2 FTF1870F & T
filF 5N tz, AR TIEZ ORI OV THEMR & #5T 5.

F—T— R ORISR B OASER L OMIE, ASHS. Y

SUMMARY : The actual conditions for Ginseng cultivation in the Nikko area during the Edo Period was reviewed by
visiting historic sites and using new materials as reference. Ginseng is one of the best known crude drugs, produced from
Panax ginseng (Araliaceae). However, this plant does not grow naturally in Japan. During the Edo Period, it became very
popular and the large amounts had to be imported from Korea. Shogun Yoshimune Tokugawa adopted a policy aimed at
promoting the domestic production of Ginseng and as a result, the cultivation of Panax ginseng was started in Nikko in the
1720s. Since then, the cultivation flourished under the control of the Shogunate and continued until the 1870s. In this

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

Key words : cultivation of Ginseng, medicinal plant, Nihon Yakuenshi no Kenkyu, Nikko, Yoshimune Tokugawa
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Current status on endangered plants in the Ryukyu Archipelago
Part II (Aguni Island and Tonaki Island)

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

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

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

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

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

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

Tagawa (Polypodiaceae).

Key words : Aguni Island, endangered plants, new habitat, new record, Tonaki Island
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7% (IYVVIHR), EAFZZI A (4 FRD. Y
75 (2VRD. YVFUUE (VY SHED. 43
Y eYY (FFavklh), FY /o OSFRED, ALy
U7 IVE (AVHRY), avIRy (vIKRVED. ®UE
voay (FIFD, AV2Y AU YRD. e ray
Y (RUrAITRD) 2b 5,
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(4H)o B:fEFEhoY~ar=x2 (TH), C: XH

B CHERIERE SN 2= Y T~F (TH)o D:BEHhO~ VAT HR I3 (4H),

2) BELES

WX EFBO LR S E LT r4R% ) o
TX2VRTTA NG, XFFTIIYINKREY, HhTTF
FTva, FNF o) A4 vea—- YA kY
INT AV ARENEFOENS (FihK 2015), Fiz, FFETIE
74 AERITOWTUIESIR LR (4 ER) TEFED
RSN TNB2THS (NI 2003) . FIEIOFAATIE,
HI5FFLA, TRIAEE, JavFavkyIA AT,
AAT A= RV FFFITIINRE Y, HillZit sk
Ihi=F gL % (E7XAF) O6FEIIOWNTGELH
HEIT72,

(1) HT57F57>3 Dianthus superbus L. var. longica-
Iycinus (Maxim.) F.N.Williams (77> 28l B
ARDB #4247 L Ml RDB : iGdfEHIA K (73
),/ Specimens : A.Abe259,19 -Sept-2015.

AN, UEL JUN. KRS, ERES. Bl PEL B
oA 5 (S 2006) o SIIOFRARER, RO,
ListiDbdR, W2 &0 4 I T, ATHRO{E AT 2
w7z (X24). 1fEprEI, WREF LEoF 55~
NI MBEHTEEITRE VR 7Y, P2 ZAAFK
EMRAEL T, ARVHIH Y720 BIFT, W%720
MRS WML T HECH 572, 5m X 5m ORFIPHT 10k
Hotze 2fEATHIE. IOMEDA T LY ) avFay
REVII, FEFNTINT, FURLEEMREL T
720 MEEVHUIH Y720 BIFT, B N720H50R55< .
R -7 THETH 572, BAENEI TN 1501k D 572,
ST Hid, MR IBOME TF X F v v, &Y

INGZY L INFHEINY FYX e TREMBELT
Wz, AEEVINIH 720 RAFT, BN 720 AR055<
WIS 72 T T H 572, AAEREI TR 1501k D >
7oo ARERTEIZ. WREOSHCEARA R S MRS 4 X
AWNE L B & B3 AT & e - 7272 AT W
kb, BEMORTE. FEHORE, Skt
LLDBAIZ R DI S I,

(2) 7H3EX Artemisia gilvescens Miq. (F27F}) B
A RDB : AGRfEIHIBAL (292 H) MWHEELRDB :
#a 9k fa MHIASE (173 E) Specimens : A.Abe264,
21-Sept-2015.

AN, PUEL WERES. PENC L. AR
HWOMERTH D, F LWk iznL ., ey B
HTH S (Wi 2006) , JTAF-TIIFERIR PRI (4 =5
THEAERINTNE72TTHS (NI 2003), FEH
BRORARTE. £V 32 40RAZKBFEONL. =
IEX L ORMEZ K 2B ZRTERNRAD DENZ 25> TB

(BEHH 2006) . FIRIOFIAARR, W< PHEE PO
JRO 4 (AT T, RO AR L7z (X12B,
2C) o 1fEAT HIE R SIOER D S AN 22 I T2 2
I TILFEYZ VY NI EEET B
TR CH. SNz, AF T, H Y7203 RIF» 6 HEE T,
JES 720 RS L DR 5 72 LT 40 (RS 572, 2
fET T B3 T < OFFTHY 100l A, 35T B3 &
DT 20 (A, 4 & B3O, S
72 AHE TR 201A A AifERA L 72, BAR M ALK D2 [
FEAEEREOHEA TRRHHFE Z &k Ik D 0shE Sz,

\
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@B) UaiXxayKRIF4HhXZT Gardneria liukiuensis
Hatusima (¥F %) BiEE RDB : Ak fafH 1A K
(106 E1) /78 RDB : A1 (139 £)
HRE. WUk RS, MRS, EREEICmL,
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P =S TR S S OO 2 (ST BT, K
FEOMARE AR L7z (K12D), WIhoffiprd a L4iE
STz, 1EArEIE. WO TS I F 3044
LTHFVRTOMA ) 2 F 2274 AAXT (85T
RAA TV I, FIUHT IHVIREDYIEMIERA LT
W, AAHEVHNIH L7202 RAFT, A /2D 23ES
HZWRE U= T3 TH 572, 5m X 5m OFIPHT 3k D 572, 2
AT HIZ. 1A E BN TH Y 2207 IO
R, AFFIvrA. KoFvaLibELns, AF
VNI H Y720 B RIFT, Y720 AL MR L7 T
TdH-7z. 5m X 5m OFEPHT2ME kD 7z, HAEHEEA
BOR6N Tz,

(4) #4477 EO0—RY4 Pyrrosia linearifolia (Hook.)
Ching var.heterolepis Tagawa (7 IR F}) Bili
ARDB : MERSEIHIAK (46 H) WHEERDB -
WSETHIASH (357 H) . Specimens : A.Abe269,21-
Sept-2015.

MHRESALES. VERES. AL, BN TR
WIZDOASS S (B S 2006) . SIHIOFHAATR, 1L
DT b0 1 FEAT BN T . NEORIAT AR L 72 (X
2E. XI2F), (AARBII508ARIGT, A2V ERT S
P23 va~ve (185 73O MEAKZ, VT
V. a4y VAV RAZT, VavFaov AV agE
MR LTz, BV HNEH H7-0 BAFC, il 472028
HRNVERRCHDOHTh -7z, AEHEAARED RS T
% b, FEZEHOBREIZ L DD a Iz,

(5) AXFTIVINRE Portulaca okinawensis Walker
et Tawada (A~VEaf}) BREIHRDB : #ikfali
I (394 H) /Wil RDB : et IBH (72 H)
/Specimens : A.Abe261,19 -Sept-2015.
WERE. MEHARRS. 2R, MR, K. 4
. RIS, S B, EERCML, &
LR L IMEEEROEATTH S (FrIkS 2006) . HiLD
WFRC KR LB PED L DBE T v I v Y/SR g Y

Portulaca okinawensis var. amamiensis. IHEEEREDED

#5517 (2016)

3HEAZTE Portulaca okinawensis var. okinawensis & L
THrr 57z (Kokubugata et al. 2013) . SIalOFHEAER,
W FHROS O 2 NZINT, ARO[ TE R L
7z (X2G). 1@EArHIE, N Y3, T T4 08,
REVRY T, VAT VvIFEELRET A LoE
MR SNz, AAF NI H Y720 BAFCR Y720 2%58<
L7 CH 577, 2m X 2m OFPHT 101K D - 7=,
2 HIE, NI T, RUNTL Y VA AET VY F,
A eI SIS BELOMBITTR Oz, EH
VA H Y720 BT, JRS 70 A<, W L7 H BT
BTz FHAAEATHI400{EKD 7= BSOS |,
FIZEHDFHFERCERHED I Z L B H & S iz,

(6) FB2AL/* Osmanthus insularis Koidz.(&827 ¥ AF})

BRIFARDB : %42, I RDB « #Efak fi1H

(138E) (EZ+44Fl) . Specimens : A.Abe263,20-
Sept-2015. (Hracsfd)

A FEHELIPG) . ACE, ANEIEL TUEL i, T8
T BAE. MAI8E. BEKE. #2E. BE. ¥
it (BESCR). AR, Pa&RE. SIBEE. @
T3 (BHS 2006), SRIOFAAER. ILIBERERO 1 f#
iz, B4 EE» ORMESFI-ICHER I (K
2H) . MR CIEERER > S YIRS Ch B, R EIE1
AR T, AFAVEESBEIEY 7=y 4, 7ay, &
7 BFINF ORI IERF, vvv~veny, 4
IRF a vV ERAEL T, AR VHIIH YD 2R BT
T, JAN72013R055< . WSR-S T ETH 57, iR
ENIAEARIIBHE Im FEDIATH Y . T O B4 +F
TWBH, KA (RAKR) 128508 5 1S %BISAT
FERBEND S, Frz. AP LT AR F A
LWETH S, AEMEARBHRE, BAHORZEIC
KAMIDR G S,

(7) B NYINT AT A Pyrrosia adnascens (Sw.) Ching
(Y FRVF) BHEARDB : MafEHIA K (455)
I RDB - A fatH TA % (356,357 H) (CKiifahd)

MBS, JERERE. BB HERES. A N R

TOT. RV AT L, PERERIESAEOALR T,
EINTIIMRERICOAGM 5 (A5 2006), A
T 1964 SRS MR CORE R 2 Cnd 2t (K
A 1965). BUKEIAHTHS (A5 2006). SOOFHHE
Tid, B LUE#HE» SOEMESHZIC, FAEX Iz
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FauRh) 2bHb.
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PEDEY
Report of the JABG overseas botanical expedition 2015 in the UK

A
Yuji KURASHIGE

B LS e

Niigata Prefectural Botanical Garden

B CERQTEE A G REA L. 4 ) 2BV C2015ETHAA~THI2H DA, 18%DBKEIZL D I sz, K
FHEOHINE, 4 X)) 2OMWMEERE [FLaFrT7 v vav sy g v] OFRBRNAHE T2 2 LT, BIEAARK
PIEG 2P HED TS HATRE S M3 H D Z e LRy 27 4, HARRF Y aFrar sy o v OEIcE
THIETHD, ZTISHEOMEEWET 5,

X—J7—KR:AXYZ, F¥aFrravsry sy, HAWYEBS. 34

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

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

Key words : conservation, Japan Association of Botanical Gardens, National Plant Collections, UK
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RESES LUV aFILavIvay

7B58 (B)

NTbh2A—=RTFT7—2a— (R2, 3)
Va—BKOT TV N TF=VIkE Y e rar sy

3 VORGRNHSES, A M) VYR Hypericum. /INUFRT Y

Hosta, VY@ Calendula® D3V o3 3 kLA —R

77V bANY T = UREIRE 5 ORI AT 5,

®2 FRIEEBNBIFHAEZRIE.

BH RyTa—Ib
7H4H () PHEZER (¥ E—A0-ZEEF
NCTReaA— MSLZAA—F oy a—RE
TRSEA) ) oo s
7A6H(A) *ai—H-7 @
LT q LI RFEFaFbaLyya RitEs
| LT TRFIENERF
7TR7TRX) FH—REEIZF 1 7RI LBE
YT IVH—FT R
TLUERY v AR T —URER
7H8H () v—y RELH—F L IHRE
N RRBRS T 5 4 AR
AO—XLT7H-F AR5
7R9R M) FiaFarvial  FROTIV—-TEH
N2y T—IT T VMR
NEy b Jt—8— « H=F L IER
7R10B(2) T—XEBAXOAH Y ZIRE
Y4 AL—H—F AR
7R B((L) | 75> MUF—JEDEH%
E—XO—Z2EHR
7B128(B) | PMHZEE i

il -y pLi -
R Ny

5 X Al B
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ki : "’f i Y TRPL G il

98 Btk o
'm L 5 Filem
TR, o TERRTRE o, e
-. s Pasdiba ]
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B FRR27EE BN EIBRETE

4551 %7 (2016)

NT R A—= NV RH -T2

vy R HEECAIE S SIHEE, Ty a— M
B PNZIEA B8 24 N2 2 —LDER, 7 x LY A e
JEFNZPLHCE 54 ) ZESRORER, 7Y — 2 HOsHE
v oy ay (X4) Lov250aveyay, 7Y
T4 —H—=F v (EOMEDRE) EWHIID M ERRkORE
WAERE, A—a—fCE, NIRLE, ZRRAEREE
R
Fratnav s gy FLFILY VG Heliotropium,
7 VA FIE Lantana, 2 7)— 21HONERERIITL 23 2 >
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cemary Dipladoniz)

Mardeyilla spp and

K3 N>FO—b 757 —2a3—TCHOFaFaLya @R A 4+ M¥YYYE Hypericum. B <V FY
7 )& Mandevilla. C %~ 5§ Calendula. D IV %7 V)& Lobelia. E 47 % 7338} Gesneriaceaes

X4 NFPA—BRNLAH—FOX T —21t
DY EEEYF > aFarysa.

7H6R8 (B)
T 1 —HEYE

gy R VRS T ARNRNIALES 5, 17594F, +—
AR IZ & 5T SN2 3.5~ 2 — LD EFE A DR
FANICE D, 1820 RICENGENE, Lo 3 YOlEK
RFEEBIO S IR, FIE—AEAPENB & D12k 5,
BUEOBUMRIREIH 120 N7 & —L, (R HRER 4 FTE,
FEAKI800 . 73y 7Y — FOMRAN . FN% N
[ Fae =B AR RN T
Frarnavsy gy 2y =x7E Amorphophallus.

A=V 7 V& Encephalartos. ') A=7)& Heliconia. 7
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YABZI=TT7A4)2HE (P2 /=74 R) Iris
subgenus Scorpiris. 73V 2 VIEEATE Musa spp.. 7=
=) TIEEERE Tulipa spp.

7B78 (X)
LT K% Ty J7—Iv - AL72a RE&
PEER IO v M T Ty 7T H B, BB RN
BRIk (DEFRA) O M@ N7z 5 E DR 2
Loy a vERATSIFENRE, FEROFEEEL. v
FAVIRFEBEOT 7 =24« TE)AHFY— - =% -
F—L(DITH o 617 2 —LORIPNHED & h7- F il
4,000f8L [, V) 3220088, 2 550mfE, 774
337 hhHE, Yo 7 K285 e S, RENE. REOME(R
TN 0T B LI WIFRREED L LTEAIHENS,
FRBIOMAI DN TR A 2.
FyaFiavsi gy ) vdlg Malus, 7. oIV
K. T4 AZVHE Currents, 7' —AN) —,
8T R Vitis vinifera. /o7 3@ 7+ Y Corylus

I—Hvy

Tartl - KH—REB (FFAN—bH—T)

IN=2 25 =N F —F VN LHOMNER, R
SRR A DS ol L PEE T 2 —F — 13, JEDHAROZIERS
N NIDF AT L % —fh—gK THIZET 5 (XI5), &
YaFaAL sy g Ve UGREINDIF 29-81T. 54F
DT, RHSNHNV T b va—b759— 3 —I2HIEL7=,

X5 R"AH—RAREBDI=ZF17R%XKY LB Hosta
F+aFarsva.

#5517 (2016)

Fiatnav sy gy P RHBEXOI=ZF 27 RFARTY
J& Hosta

AA YIS RRy—T - N)—H—-F >
TYHFRZLEDORAED—DTHY . FEA v/ =k
HEITHTT Y 4 Y=, TNEPHBIEKRE Y 4 VY —
TU— A= NITRGE L, IO ARE B L72T
YRRT=TTFHAURRETA, EHIT, Yy FTRT
FL7onavsvay (X6) Ly, £<DFati
ALy avEAL, ARHEOIL Y 3 v OFERES L EIE
. [HNZE OSSR 2T 5 72,
FraFravsyay iENOHHVAIH NFaT -
TARY X VY AR KL —T 1Y) ZADfFdE Betula albosi-
nensis cvs. B. utilis cvs.. &2V Vg Magnolia, ¥4 7%
+ 27 VI@& Mahonia. ¥ A7 Prunus incisa. 7L 7T -
VYT =) A 7Y vy F Rhododendron; Glenn Dale
Azaleas, ¥ v 27 7B ARE Rhododendron spp.. T
v Ngr+H~ Pl g+ 5~ F#fi Sorbus subgenus

Sorbus sect. Sorbus

7B8H (K)

T=H - LB (FFAN=bH—T2) (H7. 8)
FARVMAEHONES b, 4 = b -+ =2 b=VICHHE

T5, K180 ~T & =) SAKREEIPNL, EREL S
VR =TWEMS, TAPS 8 AT T, v aria

X6 A YIS RKRG—=F - NY—=H=F>DUY
< |& Rhododendron 3Ly 3.
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Loy a3 yDY—H Ly bRTUY DR, F7- 4058
toTvay s ZaE 85, d—F =2 P LD T
WBF ) UFADEART—F Ly bDAL Y g VAL
2R,

FyaFnarry gy 7VYFE Buddleja, V—HL v

I Leucanthemum X superbum, Chrysanthemum maximum

<=y NeIVH—F>X

TR VMACEBOFE LA RNCALES D A/ — F Y ZRKOFAL
T, ZOMSG T, REFELVEREEF DD, K
13 19504RK, YIFDFTHH TV 7 4 —DY I— + 2
V= MI&B, 1987RTRE I NF L4 Y EDaL o v
3 VX T40FEIC Y (X9), /T 29713100 s fELL |
ARET D, REESINZ3DDF Y aFLaL sy g VoA,
B00FHLL LY NFEAYD., T/ VVIE. Vv T TR
TN FE, AR VEOTELZavr Y 3 VTRIGh S,
FaFav sy gy Nty a7 Iris ensata. FAT
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X9 ~—yReIWH—F L XDOF45 4548 Astilbe

FaFarya.

E10 N1 xRABBDI 75 A& Cyclamen >3 37
javoa.

7B9H (X)
Ja— - M RREB (FFAN=bI-T)

TRV INDIA K DO— IR E$ 5, Sy v
IV yva s Ay T=VH—TV, MEEDRHD . FETHEL
LIEOTELY Y 74y ORHIE, 1980 F- Uk o
%, BUEORART, 228 E 25 OMRfERe fdizs &
ORFE (K10). 277 A V3K Ch > 7272002, JEE
AHRNCHER, ALY 3 VZOWTDOL Y F v —E%iT 5,
Fratrav o ay: Vo5 2xY Cyclamen persicum
OWfEERLS V27 9 X V)& Cyclamen

FIBEEHS O-XLT7H—T>

FARVINIEHROFE LRI E Nz, S T RS
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Young children’s activities for biodiversity conservation

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

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

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

audiences who were interested in plants.

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

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

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

59 0 BUE. SRS TR St RS E FRE R 3 AR S Bk C & 2 SRARIE 4 B3k L TilE#iL v b, %
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SUMMARY : Takeda Garden for Medicinal Plant Conservation, Kyoto has been working to be recognized as an organization

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

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

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

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

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

Key words : botanical garden, environmental education, ESD (Education for Sustainable Development)
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Conservation of Pieris amamioshimensis

I - PR - R
Tadashi NAKAI, Kenichi HIRATSUKA, Junichi NAGASAWA*

SRR ST A
Kyoto Botanical Gardens

B BERBICALE T 7 I 7R CIIMEARED ) v F a7 EISERIL, VavFa T E LTHRD
bbb Z ey Lnd, ERLEDOFRE, DNAOKIESEZFHARSE ZLIZL > TRANT B I ENTE S, 1970440 EREUS
Ko THAMTIHEE AR L 722, RER. M. FZEREE A EIK-> T804 5 5, TDO &S kkEHEL
ML, FURARED 2. AN TR AT 72, E 612, 7Y I T X UMK ERENBOKIEET 5
72012, KPR THER U 7= {lfA & Gk /N2 e EIChER T 2 & T B,

F—T— K737t WERIGIHEY., R

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

plant and its conservation need.

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

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

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

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

F—T7— R OBENZRME B0k, AL Efa e

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

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

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

Botanical Garden.

Key words : endangered plant, genetic diversity, public works, urgent refuge
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How to get the guest to enjoy the botanical garden

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

F B
Hayato TSUBOI

FHS o s Lk
Hakuba Goryu Alpine Botanical Garden

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

5 [B& T L] OFKIZAT TOHEEREET 5,

F-T— Kb eTal, BEWL. M. REEBORM

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

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

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

Key words : botanical garden, customer satisfaction, hospitality, increase number of visitors
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RN ) ANy AON@RY NN 1= VN FAR L7 1M Q% 7
%, ARTIE [H8THL] 205 E&E+F—7—FIZ,
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B LA, FHREE
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T399-9211 REFEACZEART AT IK22184-10

Kamishiro 22184-10, Hakuba-mura, Kitaazumi-gun, Nagano 399-9211

tsuboi@hakubagoryu.com
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What we do: Cooperation with
various communities and institutions
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Shojiro NISHIHARA, Kenichi HIRATSUKA,
Junichi NAGASAWA*
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Kyoto Botanical Gardens
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