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In vitro propagation of the endangered plant Dicentra peregrina
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Abstract

We have developed an efficient tissue culture method for the endangered plant Dicentra
peregrina. First, we analyzed the composition of the soil on Mt. lwate, where D. peregrina grows
wild, and prepared a culture medium based on the results. The leaf blade, stem, and petal of D.
peregrina were cultivated, and the leaf blade was found to be the most suitable for callus
proliferation. By examining the optimum amount of two plant growth regulators, NAA and BA,
adventive buds were induced from the callus. Moreover, a culture medium with a high rooting rate
was prepared by determining the optimum amount of charcoal powder and sucrose. The survival
rate was 90%, and all plants flowered after the subsequent acclimation and raising of seedlings.
The developed technique will permit efficient mass propagation of D. peregrina as a medicinal
plant.
Key Words: Dicentra peregrina, callus, adventitious shoot, survival rate, mass propagation
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The appropriate condition of germinating and growing for medicinal ginger
— About soil, plastic mulch or straw, and fertilizer amount —
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Summary

It is said to good quality of medicinal ginger is contained lower water and higher pungent
compound, and have whiten color. However, detailed examination about the appropriate
cultivating condition for medicinal ginger has not carried out. In this study, we researched
appropriate fertilizer amount and the necessity of plastic mulch or straw, with the object of harvest
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amount and, pungent and water compound content. Furthermore, we investigated appropriate

germinating condition, i.e., temperature and soil. The early growth of ginger after sprouting was

accelerated under the condition of 25°C, and we found that the moisturein soil containing fertilizer

was appropriate for growth. Moreover, we harvested a large number of ginger, which contain

higher pungent compounds, and relatively lower contain water, by using the straw or a plastic

mulch (the color of surface and back is white and black, respectively) for covering soil.
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Fig. 1 The differences of early growth rate of ginger after sprouting under the
condition of 25°C in planter’s soil, river sand, or muck and akadama soil

(7:3).

The symbols represent average (n = 7).
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Fig.2 The differences of early growth rate of ginger after sprouting in plastic

greenhouse in planter’s soil, river sand, or muck and akadama soil (7:3).
The symbols except for mean temperature represent average (n = 7). The
data of mean temperature was quoted the temperature in Kanazawa reported
by Japan Meteorological Agency.
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Fig. 3 The differences of raw weight and water content of daughter rhizome of
ginger cultivated with different condition.
N, used normal amount of fertilizer; H, used half amount of fertilizer of N;
B, covered black color of plastic mulch; W/B, covered white (surface) and
black (back) color of plastic mulch; S, spread straw. Data represent mean +
S.D. (n =10). ** p < 0.01 and *** p < 0.001 tested by Dunnett’s multiple
t-test versus group N.
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Fig.4 The differences of raw weight and height of aerial part of ginger cultivated

with different condition.

N, used normal amount of fertilizer; H, used half amount of fertilizer of N;
B, covered black color of plastic mulch; W/B, covered white (surface) and
black (back) color of plastic mulch; S, Spread straw. Data represent mean +
S.D. (n =10). *** p < 0.001 tested by Dunnetts multiple t-test versus group
N.
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Fig.5 The differences of [6]-gingerol and [6]-shogaol content in ginger cultivated

with different condition.

N, used normal amount of fertilizer; H, used half amount of fertilizer of N;
W/B, covered white (surface) and black (back) color of plastic mulch; S,
Spread straw. Data represent mean + S.D. * p < 0.05, ** p < 0.01 and *** p

< 0.001 tested by Dunnett’s multiple t-test.
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Studies of Cultivation of Ephedra Plants (Part 7)
Yearly Variation of Total Alkaloids Content and Production of Japanese
Pharmacopoeia Standardized Ephedra
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U Laboratory of Molecular Pharmacognosy, Graduate School of Medical Sciences,
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201 34ERITANESPIVERRICB W TENY &2 A VRS MIG 2 e L, %3
#£ H @ Ephedra sinica Stapf 4k Z i X D)7z, EHRFO T LAIMTIZBIER Ik L 7=,
20154 E T 3 EMER L THONMTE 2229 o7V o1 REgR (T RY >
ETIVARI T RY O/ OV 3 FEREEG L TinLZ. /=, REHcE
ML THRICEBEL TERLZ245MD2015ENEKOR T IV IO RE8&ITEY
1.04% %z L, BYRMIEICED HEATHRMKEDAEENIGETH S Z EMBH SN
Bolz. iz, 2014FBIC2013FEMKRICIRFZZ BN L 72458, MEERICEL CF
HiZ7)vhoa REENMEML, HIRRREIE £ T ORI NS Nz,

Summary

In the spring of 2013, 3-year-old plantlets were planted in the sandy field of Ishikawa
Prefecture to establish the first ephedra cultivation field in Japan. No additiona fertilizer was
applied other than the first manure during the cultivation period. Among those plants, 29 stocks
were sampled once every year until the autumn of 2015 to investigate the fluctuation of the total
akaloid content (as ephedrine and pseudoephedrine), and it turned out that the average of the total
alkaloid content of those stocks increased for three consecutive years. Moreover, the average value
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of the total akaloid content of 45 stocks cultivated in the same field since 2013 with annual
additional fertilization in spring was 1.04%, which suggested that Ephedrae Herba meeting the
Japanese Pharmacopeia was produced in Japan when appropriate fertilizer was applied. In

addition, when ureafertilizer was top-dressed in the spring of 2014 on a part of stocks planted in

2013, thetotal alkaloid content of those stocksin the autumn was significantly higher than that of

stocks cultivated without urea, indicating that the cultivation period of Ephedrae Herba was

shortened by ureafertilization.
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NSRRI FEE TOBUF O GIAE L <,
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O RERMAMINL THROZYEZ KIEICE
A, ET-EBRMEE M TH RS O EN ]
LSO THEDOE THET 2.

RAEES O LIS T
TEAIIIEEICD W TN ZRE L 7= (B
At HARE Y £R). #REER1ITRT.

7ivhAOA FEEDREE

ICHEC T, T RY KRBTV A R
I7x R COEEZET>Z. HREOH
KK 1 gZ2kEICED, BEHH (Sodiumlauryl
sulfate solution/MeCN/H3PO4 (640 : 360 :
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g7y | m | e |
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EC (1:5) . 0,063 mSfcm

?}%:?ﬁ#ﬂq 017 wﬁm%
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250 mm) Wako, Column temperature : 40°C,
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210 nm, Injection: 10 1L, Mobilephase: 27
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MeCN/H3PO4 (640 : 360 : 1)
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Diseases of medicinal plants and their pathogenic microorganisms (2)
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M1 T IVADEGRCEDY/)NAD
YA ZREIR

2 Ty A NI TAVICLD I LA A%
9% (A) EEFETHINORE 7 » 1 875
A3 (B), BLUY A XD T A< HIER (C)
(A,B: A5 (1983) KDz

a2, "AXFEREL, BIEFA V2R

LENZBZ57 (K 1). BERE 30 mm DEk

BT, 77L& n, HE.

MT-LEREY) 258 100 B 1,200 FELL )

WCRETDZENASNTNS.

774 75 X< (Phytoplasma) : HiEE D —
N, RNERTHIEEZ /R, ANTHEH
ETORENKNETHD. IANARBREDR
HIZK DI N, WP OEFSTHEE L, #t -
EiEPTA< (R BEREZSIESEZT
TR, T F, YA IDOEMR



EFAtEMME 38(1)20165F

FHmx (K 2-A,B), £/, BT EH,
FYADTASESFRZ (K2-C) EKT 3.

N7 7 1) 7 (Bacteria, #ll & « i #RE) : £
25 MONI T 7B LT 50 HOEAEY
ICHEEZRITTZENMENTNS (B,
1981). B ¥, AU, HoHIREDOKRE
IZIE Ti 79 XX R&EH > 7z Rhizobium JE#H
7N AR H O MW & £ Z 97, Pectobacterium
carotovorum &9 75>, M, Z2 =7,
NZNF, Favd, THEREDEEITK
B ERT (K 3-A). F7z, Xanthomonas J&
IR AT, YA T, SR —, O0—
AV =72 EITHA - ERTEORHEDZD (K
3-B), hrFY (FA4541) hnkd (EE)
WEENT 2. Y~ BEVME (K 4-A,
B) D¥ifE Streptomyces ipomoeae 13 HRE D 1
FThO, #EHEOMEERR0MVERKD
BR EBERRITHEHE T 2T 2 BT 5.

98 (Nematode) : 40 FELL LD FRH A 60
HHEOORMAMMZENET S Z &MWL
NTWD. F7oy R IR R HUR 2 2
g~ Aphelenchoides J& (A. fragariae %), IR
% d19% 2 #2 2 97 Meloidogyne J& (M. incognita
%), MJEHRHRIEZ# 29 Pratylenchus J& (P.
penetrans 2%, 5-A,B) IZFifEd%. ®BihD
TR E EDICEARR L THEER S
WEESEEZTIEDDHS.

PEiEESE Alge : AL EHODO 1 &
Cephaleuros virescens 23v 7 = 7 1 72 KR 1
BIOEICHEREREIT (K 6). HMiiRE &
LThETd5 (sporangium) ZJBKT 5.

B (Fungi, HEEHH - %) : 500 HLL
OB 80 b D DEHEMERT &
MAIGNTH O (S, 1992), FONHE
HEHEZHTHD. EERITIN—TEL T,
PEE, BOWE, TOORME MrwEk
ENHD. SDEANTHE (FOOWMHE, 32

S 2

3 Pectobacterium carotovorum ks 771L/
T AR (A, BEATHIE B O 1 (B,
PARZE SRS H)

4 Streptomyces ipomoeae (G EE) 1< & 55V
XA BN
FEita L7z AR (A SRR O & R 7= K05 BE
(B) (38 e FCJR 1)

K5 7Lt FaunlfE
(A : &K, B : EHE O L 8])

k-4
B 6 &A1Y R EaEm



JA4EE, M 7-A~C), SWYRE (HTEHE,
281 /31 f5 ¥, M 8-A~C), A WkE (X
9-A~C) BIUREIHM (N, MR &
b 4fE 4 EE 10-A,B) ZWInbvE
FREEOEWHEMZFERTH D, FEAIMIC
BEZEICHENRZ DD, KAICEBIND
FREOHRBILPUTNS.

* BIE$E (Oomycota) DAKKIKREE

- Phytophthora J@&&i : 10 fELL LN A 7, +F
IRV, v IV, LIYF, B e
7, IRY =5 E 18 I LIRS TR &
BZL, |EE, REOIET (BHEGE) &
2HEZE D DOMET (BIERE) 2K TS (K

K7 5ENTIHEDDET
(A BiERL B gAY
BIORUND EATH (O

A), FaUXLEN (B)

M8 v v o IWHED
H - AT (A, B
T EWREOENIT (B)
BIORY >RT TS
Wi (C)

10 FAFREFEHDBEET DD - WETDIW
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11-A,B).

- Pythium BE : 8 L LMY —a>, 7F,
IXF, TIHNEE 6 ORI
UME - IiG 2 9. Phytophthora J& & & [H]
BRICINAT LEETZRRT 20, MFDD
MHEFHET DO S NTHlEETNHMET 25
T, Phytophthora J§ & 135722 (K 12- A, B).
*FDOEHE (Ascomycota) DRRKFEE
- Botrytis & : 6 N v 7Y 7/xd 20
DEFRICKENNFHEE L, RENR B.
cinerea IF D58 (GHERE) EH4FH L
IHEMB TR N LI O M, BT 2
BT % (K13-A,B).

[

K9 HIWHREOEETFDD -
EETFOIW (A), I
T (B) BEXO/TTUFH
SUF (C)

X 11 Phytophthora J@ (FEiE) DOl
F0S5 (A) BXUIEF (B)
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- Cercospora J&E : 20 N Y > aw, £O
NV, BT, JUNPZRINY 7%
ER 20 MOEICHEMEREEZE L, 5ET
W BT EHE 72 U B O B~ 2 Ml 5
ETEERT S (K14).

- Cladosporium J@ @ : 7 iM%y 5 /), ¥ 151,
¥, X IV IRT YA BEREN 10
DEHEMNE - IR EZEZL, 2
AT BICHEERTE - F 72 W L FE TR, A6,

< 13 Botrytis paeoniae (“/’vﬁ“\”ﬁ'\'jfﬁ%) )
NETF, HETH (A) BXUEEK (B)

1~BHINAD BT 2 Dk 2 tF 5 T EBHIR I L
95 (M15-A,B).

« Colletotrichum J&& : 10 fill LA~ ¥ ¥ E,
HFRRINF/2ER) 15 FOEIE - FRITHK
HFEEIL, ME0od0ETEEER -
Hffaon ¥ (BAEEE), BPIXOEICL-S
TTOIBRBLOTOI T (AHEE) %
ka2 (K16).

- Fusarium JEi : 2 i (7 /MEAD BRORF
EHENNZNFPAA — BNV ER 15
i t@BmEE2ET. B (forma
specialis) & IIRFE DFE L MR S 7R [F—
NOIEIEIERFE D Z & T, F.oxysporum &0
5 MLRLIEEBAEIC K DEN - Ik ZE, F.
solani &2 2 /MEENIARIE R E B 27
ST EICRAEMER WL BRI, 6,
1~2 MDY, S THEE, SRl
KAETFTHBIOEE~KEADRERERT (W

{1 - . .a._ o p- o ‘. i

16 Colletotrichum JBE D4 -5 & OHIE




TNHMERE) 2R L, HIck-o TIETF
DO (AHEEE) 2BKRT2000H2 (X
17- A~C).

- Pestalotiopsis J&& : 10 fELL LMW1 Fa o<
R 27 E 10 FEOREITBEA - BERMEREZ
U, e, Himlic 1 AOMMERER
D 5 Mifa, #EEE, Tk 3 MiEAH GOk
T OUEMERE) 2B 5 (X 18).

- Phoma & : 8 fiLL LN F > T, FH R
UV, NF, ZEHEINYARTTEREN
15 FRICHEA - SERGPE, &2 WIIBAEME DR E
U, SEFRNICHENE, NNITEA
DHMESETF (EERE) Z2BKRT 5 (K
19).

18 Pestalotiopsis J& % D /3 4T
(RAHZEBE I 5)
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- Phyllosticta J@®& : 17 FELLEMNHRA  F07
Fra EH 13 MITHEA - ERMEOREZR T
EENTWDH, HEPNBFERSNSIES
BNz, BEIESAFRNICREME~INE,
Jeun IR O ERE D5, A, Bl
ST (BMERE) Z2BKRT5 (K20).

- Rosellinia necatrix : 7 1 A}/ > TR F N\ /s
ERA - ZAEATA 15 O FEZINELA
BORR 2R LU TH . REETN
ARBRAIRITIZ N T2 R & o0 AR W B S i 1 L Bk
¥, HMilS AT (RUIESE) SHREXRBO
FOIBEMENTOIBIER— B, K
24, Hfiloros T (BHEE) 2k
Y% (K21- A~E).

19 Phoma J&HOH%E K20 Phyllosti-cta E%ﬁi
TRBLODET

(AR ZEBHAREBER)
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-Sclerotinia sclerotiorum: 2-{ — ~N2 )L, 2V,
UM, PSR ABECI AT AREREAR 10
O EEE N U Wi R 920 T
H5. FHEBICFXIBROBARKELZZ
MOEELCZ2TFOSBREMME, Ba, Y
DFDIAT (FHEHEE) Z2BRT 5 (K22).
- Verticillium dahliae : 4 5 / F%oFFa i s
10 HOEEZMELEHAEMREEZ TS
WHERETHD. HETWHLICHET S5ET
RGN S JAFE M, A, B g4
T LB EOM/NNERE (BERE) 2B T

% (X23).

*3BFEHE (Basidiomycota) DAKLFREER

« Helicobasidium mompa : =7 b a0 27z
EH) 10 FEOARAM T ER R 2 Inds U #R54
PeR TN ETHS. RBIL 2
4 il OHE a0 S e, Bllgom T 6
MEE) ZHBRT 2 (K 24- A~D).

- Rhizoctonia solani : ¥t D @R ALS BEAF N
FHUFEFOL N TFRER 20 FOM D D
W TR Z InEE L, BE TR U TEERIH,
XIS D D E () VMR AR 29 20k

) = W -
21 Rosellinia necatrix (FFCPYRE) ORF#EIO=— : 7 R
DX A BRNTEREM (PDA) LT 1 AME (A), PDA L
T1AMEE (B), WRREROHEZURIZE (C), FI#

29 Sclerotinia @& (FEEIR
H) OEEN SR EN

JIR EDOBERR (D) BI ORI FICTRR S 117 R B R R T DM (R
(B) (hAf [2009) K DEKHED) J5 )

"R Ll |
=

L | — | —

24 Helicobasidium spp. CEHCPIHE) DT EEB LI OHET
faT : H. mompa ®FE{A (A), H. mompa DHTE5 (B),
H. mompa OHF-ii - (C) 3 & U H. brebissonii dH7-fia
T (D) (1 (2009) KD #R#E)

[ 23 Verticillium B (L &%
TR DHAET



HBThs FEFHEHACHETIZEOERE
BARMGEICEL > TIIRE (RIESRE) 2%
9% (M 25-A,B).

- Sclerotium rolfsii : #y 7 avw, 75>/ aw
a, A58, AIVHE Y ORRE RY
Y I E 23 O R D WITHIERER & N
EL, AMRZEZITZINNETHS. 1T
NWWELEE  (clump connection) 2 & D — R SR
CHiEkE THmBERW LBt 3 BEEED
DERROER (EHRE) Z2BKRT 2 (X
26-A,B).

ERENICERDH SRERE

FERZ DRI IV IR EAD v —
TSRS & LT, — RIS (TEY)
T, WEBPRAES OBENEN TN S,
B 25w 7 A (hitp/iwww.agrojpl) 12 &
UL, U O3 44 MOREAAVERINT
WBDIZHL, 14 FOERENO 25 FFEFIC
DINTHEN 58 DR EHMNEEFR I TN
HICBERN (F 1), ETBRXREHEOLT
METZTHEFRT LT TIERNWD, ZTDE
IZHARTOWMNITEERRIEN DI NP NS
BEHEOMEANSE LT, A D% <
13 TEF3E8E] I SN THBD, FUITLP
N 2)is & TEEHE) ITHEA O H 5 REH
WEHETFIHBENARETH 5. Ril, ¥
MEIRM IS > ¥ — Ll EF R s & T,
N7V OFEEICH L THRERICK ST
HHFEOHBRZITY, BiBRICAITHE I L%
oMU FFFERSIC I L, ok
IR 27 £ AMED WE&EICE#BEINS T
ETHO, THITHE DI\ HERBRFEA O A
LR DFRENTHEERPEITLET T 2 HAH
EDIETHA. FTIHEITIEIBRET
BB, T BT3B BRI O i
BRI THFHEHEZMTL, NEENEE
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25 Rhizoctonia solani DR (A, EHEE
REX) BLU#EI0=— O (B)

[X] 26 Sclerotium rolfsii (FH#89%) OFEZ (A)
BLUVERONTHANERE (B)

WRTDHZENBHATHS. —FH, PFVHE
BREDIDITHNITIIET D, £IE b
TJFROXDITHEEMT D HDITIE, B
BICH ZRBEFITHETE DL DI, iR
HOBHEHED DNENDS.

BbHIC

EREMOEFERBZILR U ZE LI
ERVEERRERT HI1213, SEAEMITEL 2
ER A OBEBRBEIENRIRTHD. N
ICIFET, TN ZTNOEMOSIEM TLED K
STEHMEMNIEEL, KERFHEZKITL TV
5, BEEHBEORBRHENLEITRS.
F7z, BEEEE @MLK 72 B E A2
EORNRABREEBT 272D121F, WHEHE
DFRIFHBHEM A RN E 2N, k& IR
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BN - RO N LRI DWW TIE,
KA (1995) Ik EwonTHBD, EMEY
DR ELBOED L <> TWD. BITE,
B3 - B PESER N AR S ST D B )
B — > )N 7 (NARO Genebank) & it ffi
WAk & 07 (http://www.gene.affrc.go.jp/
databases-micro_search.php) 1213, X H A& D
WD 130 fl 420 #ELL ENER SN TV S
N, TS IFENBEAIEE 0K 16% (124 7§

E) ORFICBET, WEE+LEESVN
Tz, AKfget (1) Thth/zk 51T, 2014 4F
X 0 A B IR > & — i E
DI & 78 TH 2 IR R A P bk O IV A
HRED, FIP—2NTANDOFANED 51
TWa. i, SEENS 5 EROFETH
UM, XY Aa, AV xRV, 8
IR, x0TV ERE L BRMOKE
AERFETOT b TEEBEDOE N A EL

R1. ERENOREVRAZREE

BEHEY RE (RIR)

ToFaVE yO—LESYY, FAsO—)L, FOavESYY

T

MG AU L—RKHFI20, by TS MKFNHE

REMANE BT S—ILKHF

trFay$ TAV, DCHFl D—D

FEXRZUTDY RER

on—ILEY) Y, Faya—)L, RPavE )Y

; O75—)LJ l], 71 SUALIKIAH,
B 10#-3»“— gg%l RUA+ KBl
Hh/av FEERR  NUL—hKIFN
SEATHE A#a=—)L1000
RONYy REIMNE  ANUL—KIAE
1R EBR F)Lis—
RER ILFAT7—KHAE], Fa=—)LT—X

toFa

REWRER ANUL—hKHHF

27 SUIE

FIRZ—2070F7T I, O—T7AKHFH|

TAI SEATHR

XkaE—7R7I L

ko RER I LFEAT7—KFOH
AT Ei%IR O075—)LKFN#E
AV SR KA YRILE—A, KBW, ET445 52 K%
2R R—AKFF|, N> L—rTKFNFI20
NELE ] R—AKFIH], N L—RTKFNHI20,
e 095— )L AKEIH
R=N\F [RIER by T UMK FIF
9TSEYRRILT, RAYRILR—A, YLFR,
R ET4T52KME, FoPzyk, URSILFFI2,
F/UR—KFFI40, a Y ARRILE—,
Ry MRILE—, 3HAKF3000, 1 =T4— LA

SEATIKR

D9 )—=2, 7 H) 2yFELE], N—TFA—FKBF

HUGY)—>, ISR —REEH K FOF,
REOUR )\ kA

BRIESR #a=—)L1000, by T o2 MKFIFI

P4y |

Y Fa# F0Ov, DCHEFl, D—D

14 25 E

FEA~B8H

SEEMECERTETORRAS

(BEAL T v A Thttp://www.agro.jp/] DiEFE#EE :2016.5.6)



RIZHF 728l DBAFE) MALZ— R L. T
o7uyzr ML, BEETEIRENSE
% — 5 Tl AJEMlikE D @i L T EHE D
ENAEZREL, RERERORZE G %
AHEICT 52 EZHMEL TS, E2AN
INETERAETIIAEEFEROZL < 2 Al
o TEZ &S, EREMOREZEM
ETHMAEECHRIEERIT < HIMLn
Wiz, 5%, ERT7 O o N EE R
EUT, EAEMOFRELH SWIEMAEY O
[ - ORTF « HEOH - 20 & o B 72 5
Doy EE - HIEL, BEESTYE K -
FETEZAMEBRT D ZENBHERST
W5,

TR LMD —EIE, FAk 26
JRA T BRI BB & B KO 27 4
H A R A 70 B FE MR I 20 B (RN SR L AR ik st
W) DHoeates [SEAMY)., AR OF
Tt B 2 HIR U 723 B B kB L O FHL
BBl o BAFE A ONC 2 S D E RS R 0 AR
WESRICBES 28 (H25- AlEK - —fik -003)
kD ERS Nz, BREMICEHRT 2. &K
fgsn (1) (2) #FLHBICH20, (EH) E
AR - R FR - SARWEIE TS ) B IR E
Y2 —OJERGRM L, FRSEFZEHO K
MR, FALEEPRSOZHEZ EL,
SR L, (DO ERER L, i KRR Rk &4
RIEHE CRMIE L LB, ZAFEERER-S
THEWE, ZIRRELTEERZI#EEZERT
5. ¥z, BEEHEZRSBELHEVZREER
¥(BEt oy —BEMAOES#EE L, B
WA I 2L SRR MO ERERHE LB X
OEIRBIEH M O L, L —27
A RFORRBESEH LICLIDEHBL L
5. 51T, BEREICOWTAHRERARZCHEZ
W= BUHEME R ER L > Y — ORGSR
EW LS NICABOMmE - HBIRICBEI 0
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T 72 35 R AR S AT 95 & O B B JEUR B 1 1
IWELSBILHL LTS,

BEX

tElHE % - e — - k&ifE. 2015. Phoma sp.
CKBT vy 7Y MER Fifk). HiEwE®
81:206.

— A (R ) Bkt K] (BT ) S KB -
FHEE = fCHE - REEM - mREEES -
FETGER - HEAFEZ - BR)IES. 2016, FA
R > 88N & OEEREY) D A )L A DR
HEEN S OHEES OfENT. H R 82
(FIRIH)

REE . GRIER. 199%. Y1 ET A
AZ7U—HAAIC LD EE , WELITH
BIZPBXIFTHEEZORHER. RiE
itz LA 3:13-21.

NS EE - EHER - £REE -HATE -
FRINMESE. 2016. Phomasp. 12k %~ 5
FUR (FTRR) . HAESR R 82 (FIRIH)

SRR - FIARJ T - Sem2E - M -
Voo & = - MROXBE - ZHBCZ - NIRAE K.
2016. Phoma sp. iI2 &2 > B S (B
R OFAITDONWT. HEEFEHR 82 (FIRIH)

FEBSE (f). 1995. R ym B 2R R, B R
HIT. p.1220.

INGSEFETE N H AR B PEM = (FW) 2015
SEFVEY) (A35) 1TBI 9 2 &R CERR 24 4F %)
[EEEREOBE (—EX) ]

AREZT - 12BN - 52 - FEEMRHAL -
Fid BT - BRI - Gk - IR IE5E.
2015. 13 UA RFUVY, /a0,
7YV T, FALVBLUOF v A1 TICH
ELUEEE GIFR). HAEdmTHR 81:51.

HART 4. 2009. $RBCPIREE - BIBCPIREE.
EWRBIRBEBRAA~ =27 ) (27) : 1-23,

FART RS SR R > 4 —. 2016, H AHEYIR
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#ETF—4FN—A. http://lwww.gene.affrc.
go.jp/databases-micro_pl_diseases.php (2016
41 22 HiR)

KIE— (). 1995. 1EM IR E ERFFEH % O
FEUE — 5B - KR - BER—. B AP
e Hal. p.342

Ve =, 2015, MY DR E SRR
(D). FEMEYIWIIE 37(2) : 49-58.

Ve = - M EAC - SUHE. 1992 B D i
SR K O o BES N RREE, R
BRI HS 110 : 60-66.

RO - A - il BRI, 1983 2
YA OZEER (R ) ORELZOTE
i, H REE H 49 : 228-238.

R Ll — g - P62 = HK. 1981. 3K F M O &,
REWIBf %% 35 : 34-38.

Kl 2 - EROE T - 81— - JRIL BE -
HILT). 2006. YR Y K2 A —HT
HDHTAIVA - fiE - HEOBR— VT
AT 2tk HaL. p.261

ok W= (L5 -LkED) @
SR B
19824F B R ERFBLRAHILRHE T
= SN
19824F  HA AR IR
19824F  HLUHR/NAZIRUI S e > & —
19874 ESEBUE RN SERT
19934  UEEERBRY
19994 A EIRIT ST
20014  [RIWFSERT A ERIIET — LK
2015% [RIWIEAT BInEF T > & —WEEr R
20164 FR3E - frdhPE RN O 7R I (R R
2y —wsEEMR
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Botanist Tomitaro Makino and plant drawings related to his achievements

5 S R

T RS DX ST Y B i [ R A AR
T178-0063 HAARFRIBIX A KRG - 34 -4

Junko Tanaka
Makino Memorial Garden & Museum
Higashioizumi 6-34-4, Nerima-ku, Tokyo 178-0063 Japan

201645 H 9 H3A)

iEU&IC

A, ARTIRARY Z AN T — 28BS
DN, AIVFrtvry—OHEYEH
=, ENIAPAEYEE EEOMYE D > Y —))
PHAEZEHRONFEE, KOFvy I —T
OEESR TN —T B EZBCTHATET
W5, REEFeHE ITIZHERICE Ay 2 X
FyFInkhEbvE<, £/, 1995 (CEpk
7) FE1HENS520054F 1 5 ETORMIIEA
Y T 5N Tz, MEYEICHE L &
ERABDEZOHBBENDTHAD.

ER LTI S EFETHNIT N T TOR
W EIEM R E L, £z, #EXILE R
REFLSEICBVWTEERE L THL DR
HRICHED DR EL < OMYEICHET DS
ZHTWD. 2L TZOHENIEHEEICBN
T, HRORY Z )V 7 — R REBITHEE X
BN KERFEEZRIFLIZEERADLDITE
o7z, FIT, SREZEEODEENCHZS T,

B E KER O 48, LSO RERER, IO

WRORME L 7 > a AT DWTHRA L2,

B EEKAT a%'@@mﬁa

BREXIIHF L SERTLSE

TR IR R IR IT,  flUS XS RE &
EEND . T I3, &R E K
(1862—1957) #1926 (KIE15) HiTkE
EWMATHOLELKRSXTHNIOFEMES Lz
EIATHD. L</E>7z31958 (HH%DSS)
&, W TONEYE] WA TRYENIC
t:@E%ﬁﬁ@@thﬁﬁb,ﬁﬁfﬁ
BRI AR R BIRL, KB HFOE
AaeEtE, YRR EZRBRT D eE L
TGN ETs N (M1 -3). FFIC
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V3, O OB R A A LT R ST
I (IR, R 2BHEL, 1963 (H3
F138) EICHEFIHM O R - FiEis & 2N
LU EDENICHER SN D 51T, fE
PEBHE & W U4, SRR DOEMEEA Z ]
ETD2OICHEEHMLKRY (BEBRKFER
) WEREARRE NN S N, FREE T,
B DR, BRREZERLERD
BTV, ROWEEICEDZ. 0%,
BMNS50ENRERGHEERETNAD Z &I
720, 2010 (CFERpk22) 4F 8 AICR&MEN Y =
a—=7NWVA—=T L% (K4 - 5). TNL
sk, FIEBNENNE 4 BT EOMEEZ G
M- KL, PFETEDROICHERERH
BZ2IT> THRIEICE> T2,

A4E2016 (ERR28) 4EIX, HEFA30MEIC

HRAEGIBUICKIERZITE, KIROHIT
HROREZETEST DT> TMS, 90 K3 25 1Y%
EHOHHICHD., URHMAMRNE S Z D WEFNE TR O ARNCHEA 2T 5
Wz —HRTHEFIIKICATZEFShbN TN
%. ZO 3K E ZEHEAERORRZ
BEAT, ERBEDIEACEELHERE
WIEICRDE IR NER E KENSF DR L
FoiZE#ELTWEEZA, MADHEMNTK
RIZE->#T Z &> 7z, & TIE,
BOREADOKA4A23AMNS, Flo8L %
L7Z5A3HZIFZTATE A26HXT, Mk
BAREKRIEEIOEFE HXRIEDELED
EDU~FEICZA SN H~]) BEbE
LTWw3.

M2 IR IR ZKICT LSV L WO E
Bz ERkATEHEL, BJEE YT
WS —Mic R EEATE. TORR, K
ERTHE, TNTHRETERNSSEND
BerEEaVIAD I STk, EHEE Ga
FHT) 1X, RO TIZLK B AORSICt L
<, FHZEETEANSHLZDOES LERD




DLZEDTH-7z. T8IT, RFERFEMNS
BENES TS %)%bb@k@ﬁ‘b%%’:%ﬁ\@“
Rz TI Lz, BEOWRR, £E&
THZEDXAMNH > TIEFREBR DD TH
o7z, FEOMEEZFERL TRE T2
ETh2.

HEFEREBDERE

WL, HAOHEYAHZW S NI 2720
EEMEYOTKESEITHL A, HROHEY
DHEFORBERENZEINDE AN THS.
BRiCEm<FicnTnsd Z &3, HSHMK
EfiE, HAOARRSTHRICBNTHESE
DLURBRWHEYROSERIZHT T—&RIZEH
L, fEREDFICEENDBET, BB,
DELWEFAZMYNERE LT &T
HD. THLEHEOLRBOREITIE,
MoezaET XD Z20MAIRICIREL
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