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Summary

In the previous paper, as to the multiplication of Ephedra plants, we reported that the herbal stem

cuttings of the plants including E. sinica Stapf showed rooting in the plant growth chamber all year

round. In the present paper, to increase the rooting ratio of the cuttings, we study some conditions

such as part of the shoot, cutting method, soils, temperature, watering, etc. The result showed that

the ratio increased by taking out the cuttings from the base of the shoot, cutting at just below or at

the nodes, keeping cuttings at 25 °C, etc. Furthermore, the spraying mist method was effective for

multiplication as well as keeping cuttings in the plant growth chamber, and this method was

suitable for large scale multiplication.
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BEBEK) TIE 28.6 % (30 / 105 &),
X (35 C, lE/K) Tl 14.2 % (15 /105 &)
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Studies of Cultivation of Ephedra Plants (part 6). A Report on the Large Scaled
Cultivation of Ma-huang, in the Autonomous Region of Inner Mongolia, China
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Summary

It is generally considered that Ephedra plants have been cultivated for Chinese crude drug
Ma-huang or Ephedrae Herba since 1980" in China. Nowadays both Large-scale farming and
independent personal Small-scale farming exist. In order to investigate the current situation of
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ephedra cultivation in China, we have visited two Large-scale ephedra farming fields in

Autonomous Region of Inner Mongolia yearly since 2013, and got lots of information about

cultivation technique and harvest as reported here.

BEHARE TR OREMTH LT V)E
fti %) (Ephedraspp.) @ HEIC BT 5 K EF 1T
1980 FRMBlrE > &N, BETIE, E
ELTHZFEHTHBK, SEHRK, HEva
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M7 /NRBREE ENd 2 M, WTN B
FIIFE &2 THNL SN D3R <, FEEN
MEIZBFEL TWBIRMICH 5.
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TEZDT, ZOHORRBILIZEDEFESN

A UREE S WD  RIC R X D Ok

TENEDNZELTZDbDbH 5. TDE DN
LTI, BHOBEHREZD LITEIELT
RoEk L7z,

1. BAEFE

2013 £ 9 AT (RIEIFER), 2014 4
7 AAEKRO 2015 9 AHAEIC, ENS
o A X O $ L85 JE $EG TN SR sE i FE D
HEHICBNT, TNEN1 MO T TR
EEGEHORLGHMUMEL 2. &M T
V3, BERIRE, WK Z AT 2 L & BT,
EHBELECEER > THEWOMAEZ T
molz. MEBTHEL TWEIATIIET
HkEE (E. sinica Stapf) TdH 5.

2. REMRER

(1) ETOAFBLOMEAEEICRET2HE
O~ F B OF)F TS Z [k I X O
JINSH WA LD, @i Th-ollizd
BENSITESETHEFNSHEZET TR
BUEIIH 2 IR7e L TW B FTd 7.



OBAE, BTN BHIEX ROz SR
Wt 5 S BEAT B8, WE FEIHER) N
TOMERRD, FHEN 5 XOFEDDH -
oo AL TR WET 2 2@ SN EAN
HD. BHENSOHTIIERETH >N,
BILIIEETZ 58> TWhiR,

OFFmEZEPT20 2014 FITWBALRE
AU OETFIIRERNDTNT % TH->
To. BIBZBDEICEA LR 0T
ZRIERICH L2 & 2 AFIFERIT 30 %2>
7o, F7z, 2014 FITITES OES O AEERK
NofETERELE (Fifl). <3 U3 k-
HaNH#EY 25 EFEITEFMELRNDT,
M1 275 12O ITHIE I —E O~ AT 2 L
BETICEL TBWE, Eo~vFd Uk
BREDFELRP D ZESNS T
BREL TS/, RELEBRIIHFLER
ISMETFOFREFELENREN., £S5 LW ESN
ENEZDDTHFELTH LESSWTH

5. —HTRTARBIIEXRGNS I EP
FFOPICHNRASDTNEZEDHHD, W
TNOREFEEE FTITLHKNTHS. HED
XA UKD SREL BT HTNIFTERF
$1E<mm(%ﬁ)

O~ A DId5E S, RS TIEREL 2.
PRI B Z 2 I L h o 7RI LI
FRTERBRNNSTHD. ThbE 1FEH
@ﬁgﬁ WBERIITEY, 2 FHOHE

ICT&ES. 27120, BRkbiddrziR
TLBVWDTAETHS. BIRAIIIAY
OBRIIHL, BFrEL->TEXRDZZEN
TE5.

ORFFEHITE L 4~5 AT, 5H@$ﬁwm
1% 10 Cf{f‘dﬁé. JE & BRIV TR NI
ENNFESTZ 6 AICEREL =

OF<ELIBDIAHICEMT D E, TDOHD
EBENBN. ERERITMEARAE L.,

ZREYME 37(2)2015%

OfFET DM, WK%E 30~40 cm £ THE<
Mih<HLTHARSLZL, HEZITHES
(I~2cm) B LT 2. BENEWEREN
25, MPRIIVTF OSET/N

OfEERNOMAETSHE 1 L— %4720 10kg
YT 5.

OFRFYINIFEAR LR Z 53175, ®nd
LARLZGRERESEL2DITH#EKE
=123 5.

OFF#H 2 FTHROEINK 15em icHE#L,
INZEBGICEMT 2. B OEMKFICIIAR
FXIFEENHDTRNED YIS 720,

O OEWMRE &L ki 4~5 AT, 7
HTBHbERWERS. MITEMT HKHE, 7=
EREHS THEANTETED UL WL,
F32avyTELIC 20em < 5VWANTH
MZED, BEICHZE-S-BESANTLT
e %, maEiE 30 cm, #RREE 20 cm 2
72, WA 15 em, HRREE 10ecmfEED Z &
HHo. 1 L— (F666m) H7z0
11,000~13,000 #k. EHRITI KT
5. HOMWEEHRITIO~ISX THD. EH

I Z LoD S AT nitiz
WA, o ANZEBAEEA T NN
BaEndH 5.

OHEBZDEMBIML TWAHHKREE > E<ffl
VBN H DM, ZN6DEIIHATIIR
<fE% DROWEIZEZEATNS.

(2) FEFERICBIT D NE
OFEMLTHM S 3 R, HEEE (7vho
A REEMELST) BRHITRS2WOTH S
THTS. H EMIIHEENS TN EREL
TLEW, IR TN S BR ORI
. FREHWTFENEHEL RN, BWTFZITE
ftitg SHEHMSHUND X D275,
OXFTOEHIIINET (KERKITRS



SEFEYIE 37(2) 20155

£T) RETH- . FICKIRAE < WA
FEAERESTITHEL 2K E R
SITLIBWEIFTINHNTLES. L
NATOEBEEOEMNEASLEBLEZS
BEICFENT, TOBRICVWSSEAKLTD
EEERSN.

OXF Y OEMIIFREAEEN —FHEL V. bR
ELAMIMEIE &K, TNICERRTH 2.
TR VB R T USHME NN E S,

O 5~6 ADPFRESCHEKEDIEEZ MY L
TWo. FRENKERRICIT 20 ARITHEE
T5. BREMEEZITIIALIHSEZD 0.2~0.3
L= IRBED (ZNWAIL0.5 A—EM?).

O ® 1 B 72 MEF TN D 2 R0 %E (711
Bo/\NY b2 SalsolatragusL.) T®H 5.
M RZRT AR TWRNWD T,
TFMAS VWS BITkREE > TIEARITH
DG THRAIT 2.

OMBENENVKDFELNE<SBRDEITTD
$§1ﬁ<ﬁb HEENE < ARLRN.

WCHENI T T ORKENEESROE
i;ﬁé&?ﬁﬁiﬁ%?é.%@ioﬁ
MEDARZ</I®) TRICHRETSE
TIEREGICH#EKE Lz,

OBKENS VFEIZHENL <, HLbE<
755, OIS EDRRKENE 2L,
EHH 100 mm. 75T 2 REICRE KAV s
WO THEREBIINHETH 5.

O# L <BEAU 2 EKEE
500 HF) 72-7=.

OfEXIZ 4 ATNaMNS 6 A FAETHEA, #
KEETHL T K Z#EKT . BT B ER
BEHLANoBHIE, Thzhovty
BRICH L TIEBEE 7~10 HIC 1 [BIHEKT
HEG &I 5. HEHFER O TIEKD
BTz B G N EICEMER D THBEID S
INE.

#1326 75 8

O6 H FHLREIZ#EKEZ DR UTHRZSR
EIEL., ANDRNWEIFTTDFEEEIR
AERET, A TRAHUS. L LKN
DIBNEITYDERITEZENDS. 7
AIZIEY AT OEEMNIEE D IRD D O THE
KEPDD.

OREKADHFIFH KA 10~15 m, Bk{r
¥ 60m T, S 100m U FNERTT
TeHETFTNDE, SETREOTIVA U
DKTHEKLTEZDTEME T IV UM
Wi DRMMBHAL 2oz BH LT 7HF
KIFHEENNIY AT TOEREICIIH LD 2 E
L7z,

O#XKAOHFKIZEA LT THIEY >0
M2 NDT, HER > 7Tl B THUK
T5. BICEBEKAOEWHFbH D, T
OKIFFEAKADOIHFOKELD BB L WA
KEMDIRN. B HDWITEEORKEEIC
X OIREVKAOHFKEFHT 2.

OXAUDEERT 4 A VNS 7 AL T
Th3. 9 AT AR ZBGT 5.

OXFATIE—HRERKICEETITERIZ
PRI DN, LA, FFICRIO 3
FERNIFH LW, ERT2 WML 1.5

I, Lhdbk<7mbd. ZOBEEIZR
NIEBZTE<FEKBELTHRERILENT
HAIDEEARITEDEZEZTND.

OREREIZDNT : A UAH) 30em ICAEREL
I I EOAMET S, b LkERKEL
SHEMo725 5,6 AICH S 1 EFENT N
v, MEEFEETIALHSREZD 20
~30 A—DILIZHLETES.

OFEENHAOKITIELREORWNE, B
HEMN RO EWR DK D 2 DI,
BZS B EKDENICE D DD/,

OXF U O LFEZ N > 7=, #5134
FTOEEREL, JLBE L T (NHe)2HPOs



Z1L—H020kgiFEHZ, 2D LT Bh
FEDEOHIZ) WEK 10emB LTS, W&
DLEDOHEMNH - EXNRTH BN, 05
BlEME (ET) bADPRT AL £k
BT 55 EESHEDO AR TR —
W OmELNTERT . EA (HE)
%, BOEKRZHGT 5. LI H4
XAFA20CT, WL THRSNBEVED
»H5.

OX WM, FE&2KADHICATEBIH 2
~3emBELLZIFSNEWN. RBEAB L
OWOR#EBETES. ElZLELNS
WEDEXFTTOENEZ B WIRENED
b5,

Ob5 AvfgE, vFUM 10ecmBICAELE
5, REZMNTTHEKRKTS. 1L6—H
7=0R%E 30kg ZHWS. JRFEITHRIRGE
DHbOEWAL, Tk, +HHEKLRT
FUTRERSE T 25859 5.

OFFEMIE LR UXEE LRV, BRI
FRE2EESD, 1 L—dblzoTNnTh
40kg ffio T3,

OMEDOMTIZONT : BEEOM, FIT/N
Za— b EXA O, HMEO R
W21 EMHT 3 EZTDBOREN KRS
12725, NI d— NI ATOMET
O EETHESES. BLIFTTDOI
HERHCFEZORDE LS D &, T O—
I~ R IRE L ML & R IRF IS B L TRG3E L T
LES. i hZDSBERAORERL 2%
[FNTa— MCEfmL THEEIRNWED
ZEEoT DL EOBENS M EEZEND
B S BRI 78 2 R < HTH L < 22 S N 5 7258
B, XATOHFERLIIHRLTNNTO—-F
D, i EERTOICETT S
ERWR CREEHbHZ), BLOTITHM
HOMTNEEND D A, ZREBEANN

ZFEYIRT 37(2) 20155

m5.

OFREANITRE O RBND D 5 7= D i AR 0] 72
DT, NI 2 04 28 U THIF
ANZRES THRELTWS., #MOZDFT
fiti1 2 L < TRELICK WHENSH D,
ZTOHEFTFT EHEITRET D0, K
WRERITY AT L HITH I3 24
AN

OFEBRISREAZFEHT 2 EF T BIET
55, BABMELHDHDHEDHH
L7z,

ONFEDONERE LIT2720I1213, T
KERE L ZRENEET, HROKRFELK
ZHHEBENRHDHLS7Z

OxF UG EMTH-> TWDMN, ZTOMHH
BYFPEeYPOoRANILOZD TH 5.
TXREIFT OIN/NE WRFHTR £ T -
TERTLES. bYYEIRTUERENG
WA BILTLES. AT, #
NZBH LM S 70O TRIZIUEEZEN
W75, FEAEDNREOERICYA Y %
BABEIL THRICKRIICRS.

(3) HHIZHET A
O~XFicERITRELIZS W, LEIHRL
TWBRIIC T TS LV NRETHN, E
WD ENWRLBb. £k, XA TIRMMD
E EEE L Tl a Ry I LITHN.
OIERIE] (FEDDD, FMAH) &n
SINSVWHMNKICHTET, 72o7—MKT
XAV EWODZENDHD. WENLT Y
WFEITEEDO/NS WARNEE, HEICER
LTHELTLED. FRTEHINA—F
B, THEIRIE) 1S VWOTES Rans
HINST, Lad HHITIEHE B IcKE
WKOAHETHZEMNS, MIHITRES
XA TN THIET 5. YA T ORSEk



YR 37(2)2015%F

OHICICIERHT 5 E, KEOHAWS., T
OHEMBHEREL, INIBELTED5 L0,
[FRIE) 2R DI RA G : 7
OJVEURRA) 2T 5. hoRkhE
SRR RAMREMN B DO THR L2 (RIC
DR RF 2/ L7z 5 & B Wi 5
SENMET HBICHRE SN, T OREIT
W TER<a5).

(4) B4 (P hoa R) ICBET3NE

O 7 xR EHEREEMINE W3R a5
JFiEZ 7,

OXFIHOEMED 3 4/ GEHE% 3~5 4F)
W TELEHEZIIMS THND LS, TV
FOA REEMEN.

OXAUOHM FEDPEIEI T RY VEE
BN Z 572, —F, HEEXOKE
MEWFEL 7z R >FENENWE S

OXATIE6~7T HETD 1 7 AMOALT =
RUZEEZDT, ZOMITEKE T
BV, TORITHEKREERES LT Z S #E
IHEHL. XFTTOERRES TR LD &K
JEEMNEL 2D, DA > THEOE SN
B> TIT 7z RY EHERIFELS 5.

OQEWMIFEHIZT 7 RU CERITGEL T
ik ZRDDDT, IATIRELEEH X
"z, FRUTIE 6 AN SHEKEZE N
59 Z2ETHD. THNICKDENHDES
THEEMNILEEX 2. 7 A FTALUREIEKRE L
BN, EOLRNWEENKSAEREL, TV
RUEENES THEEEL TOMENE
735%.

Ox 7z R UERIZODWTITEARWEFIT
SINSIRN, 9 AUBRIZIZIFEE LR,

OXYF TIIRERELOBEROSFNT Y = R
U ERNEN. TRUIADOTFERAS TN
BNNS7ZE, BAERZEENDLVN, T

T RYCERNEN.

ORBIIBVWTRB EEALOIIT I RY >

BRTHD. HHF \"E24) o AN
RAVEWATHEICT YV R > EEE
ET0IL, —EOREEERH I BNEE-S
T NmWn, ZZREESKIEN, Hos
FrCRIGEEIN TV HEIZIZ 7 RY
CEBMES TETHLARNE WD
bH5.

(5) INFEICBId 5N
O FUidEt, Ry 3 8 (FBHFE

54E) MHNEETES. —EX AT 2 EH
T2 &, BRIIEOMAIZL 7R,

OWElE 9 RITA- 5B T 2. Rikl3Z

NLATCE WA T2t oY LB A
RERZHEL, SENROEEEE O
HEERAS 720 ITEL S INEZ BT
2. 9 RIZEZRMAMT, AZEVPTW
OO EEY LD R L TW D72,
ICRERFHTICRE L T3 GRREBRAN S HIBT g 2 &)
BV UES THHBDRW., BRI
HELZZRRE ISR T, VBRI L 72
I EE 2O TNENEL <125, BRIE
B EEMNEN FBRBAEIDAEN).

ORE#E DULHERR IR 2 1E > Tl TR H H2 18

T5, BRINIKRZMICLTES, LML
Lo REEL T MIlZEBESES. N
KREELEMANS. DL LESZ
DRIFLTTES. &INSLTTES &,
JFR B D W IHI 70 S fal 2p v NI IS AT, R
FERBOLERICENVEENHD. £do
ERICL THL< &, BRIk &
filtL7=0 LTS 5. ERICHEBRL R
WA LT THEINL, ZOEEFENTDH
FWn. WRENKE-> THARLKRE. &R
BRI AN TREERHHIT RS,



O B < THEE DL W[5 TR /F 3£
REgETH S, Z0O&D MY TIIHEIN
WDT, BRRKICSIR DY TS > THEE D
HDEMES TINHET 5.

OIi&ix 9 ANS 10 AICHEMmT 5. EIN
BLTHERICE N2, BN TS
EXRFTITDENBRLS 2> TNz <izs.
R<Teo /ot FEITIZDOEFEL ERFEE
AR THEET 3.

ONFEMEREIIANZE > TT B Lnan, Kk
SATIH1IA—DOHZNETESN, X
SHSAFIATERRKIHBLIAL—ETTE
5.

OMRFEIEHZ T RL THEL TWA N an
TRINERII LT, BRI 0 13 < 72 o
72DEL<Z-570 L, B NBEREET
Ao TUEWREAM MR, & LIH
BEEMFHTHNTHEL NS LI,

O1ALA—470DRNEZIIMICLZNEERET
0.7~1.0t. HEE2IEEDIIK 45 %. oD
BROBEZEADEREUEBOERIIEHD
40 %< 5NWTH 5.

(6) FEICET 2N

OzzcExs N mFIFIt ot z2m L
THAABHINS S5 LW,

OMRBEMN S RREE REEA) 28ETE2 &
WS, FEBFOERIIEL <72->TEk.
BT 2 OIIKRLREN, FHBIZBUFIC
ERRER I Nzt UFFRl S Tz,
BRI NEEN S RFEBFFRIN T D % £ TR
FT DI EMTERN, RIE TIIEERRE
Hihz IRk,

OZNETEBILTELI 7 RY > THMN
BIFEL7=DT, L TIIRFEOHIEXH &
5L TS,

OMEITINFER TR ITHBEIE T, BER

ZREYIME 37(2)2015%

INHEE DA (SFERL AT

FISHITHER. FREENHRN TN D &R
PTEMKT .
OFGDEWITRHIIWALZKEZL Y =
RUHHEMIZLRNDT, HENHE
{IRDAIDRRDEEZES. 9 HTFHENS
CZTIEBENED, MEDOERZIRSZD,
R L THHEOBRAIR SN, IEI&
tHIZZ DLW Z HDRWDT, KK 9
HICAS EINH#EZ D 5. £z, B<xd &
BEEIICAS> TANEZARL RS,
OMEIFHETNERELSLTVOT, BL
GEMBMNE N ERFEETE N TN
K.

(7) KRBT 2R

OZ Z (7ifil) OAMKEEKRIZ 100 mm < 50,
2014 #3130 mm =25 7=,

ORICEHEWNH HM, XA TDEEFICITZ
LI,

O&IZIF~YA1F A 20~30Cic7/zn, #F 1
MIZHD 2R —ADKNE > THNZZ &
NH5 HE. Fid20em < 50WED BN,
RATIFIZOEETHHNL N, EEL
FEEIIR<ZD, REORITEMRIIE->T
ARL, JICEOEHNS BHHLWENHS.




EREYME 37(2)2015%F

OXF UL L mIEH £ 0ERKRRL, flx
WEH o EENIFRER GRILNAIL : N
EA)EIEHOO ST - AIVEED
) ICHEEEHNH D5 L,

OZ Z (Al THEMBE D I IR F
120 HMEZ.

(8) ZoOMONE

OEFIE AT ZKET 2 BRORBEEMD
QTS TS, XATMA MY EDD
TR T AT ED o T2 il D Te < 7x.
BUE, AIETY A T 2REL T2 BRI
2~3F LM Fl XTI,
FRENS NN SN E WS FHT 2013
B, YAV OKEMITE</E->T, &
Th VI EDS -

OTEERMICIZZDOESITOHFEDOITAT TN
L SNBSS, FiEbS570n. BED
XA TENHETHICBRETH>TLES
ZEN—NTHD. Fiz, #H ()
MHEATZZEHHAELTHITEND. B
T, RREE, HE SRR OB A 5 O REISE
TN Tna.

ORI~ 7 v Fk B /35 0 & BT B R Z 1 -
oo BAVEWDSEBNZED, IATOD
BEHZMDTLESRNND - 2. 513
KRR E <720 B BRI LB 2 WO THERER
L7z

3. EE

(1) A UREICBT 2 HRKOREIIRRE
EETHD I EMMERS N, —77, X
ZEBLKKTITRONTEO, H LT
BTV 04 REREZEDDZOICIIEAE
THMRHFNTIHLEND D, £72, KHALZH
LBTIR1IEHA— RN HEDEBRESTO.5
~0.6 kg TREDINENRIAD D T EMN50N -

2. RICEDETHEM 00t Z2HET B EL
TH) 100 ha OHFEICHL T 5.

(2) FREDEPFEIZB N TERKDME I
Y (ki) o7 ) hoA REENHF
BED 0.7% OREZEMZTETHD. &
BOFET, PEICBWTH7I)LhOA RE
2NMES THEVWRS THSARBNVWEFOH D
ZENHSMNIT o 2. PEOKEFEIL, MK
BO7IVAOA REmEm< T 2EEKNRS
FIFRNWEBEZTWER, 7IibhoAq RiZE
MOEIINTTOERMITEEIND EEX
THO, ZORFHIOREAKSS e D8 8N E 5
ThdEO7E. £, ERKRS LB ETIVA
O RERMETFT 2 E L THEKOFENT
bl TWi 5%, INsDEEEELT,
T hoA REENE < RDHERIGHEERR
THLENDS.

(3) XA UNEEAEEHEY) T b 270,
HFEBIFICEDIMOMEDNELRHL < 7>
TWHESTHD. FITHRITIIGE (Fim)
ML SHF TN TNWDEZERHSENTR S
2. 2012 ERFOFFE T, HEY1 JIVEEK
B TIIERNEBRANZAE > 7272, B
ZOHDONREIEINIZENIEREETNS.
HENC BT B < A 7 FBE 0 08 O R4
Z2LTHD, PHizifFrIizn. HAICSHIT
LR D, KRBT 2RIk — K
B, REMHOTIVAOA RERREE#KIC
HERLTBDBLENDAS. —HT, FEIC
BT HEERITIHIZCHDOLTBD, 58K
EREOFRBEIISISIHU2bDEEZ LN
%.

(4) DEidsa< 2Rl eyt U Z2iims
HTWEDR, RETIEFNLONHFENSD X
Sl -o7Z &, REMEORENLY =
RU AN S A4S R &L TRild
HEIICHBOTZIEEZERLTNWDEEZS



N5. 2000 FEAHEOEREIEHRKX O F
DIREEHNT BT B A TR ES I3 AR T
WZHiES TWAWNnET 2EREZH TN,
RIETREENEMAML, HAENS RS HK
DRENTASNTND Z EZ2RRT 5 1HH
vEsNZ.

HE

AWFZEIE AMED (IHJE 457 B FL A 075 %)
wiBh&: (RIEERHEMERFEHZE - H25- A -
—f% -002) ITXDERSN

5 ACE

1) wifH : FETAR, 4 REE, BR1TR, H
TCHEEE, RHO W, ZREEIAM, =Bl
ZHERE, <A D Y ORI (55 5 )
B O LARLEOBGRS (2). AT,
37(2), 1-8(2015).

2) Masayuki Mikage and Nobuko Kakiuchi. The
Recent Situation of the Resources of Chinese
Crude Drug Ma-huang, Ephedrae Herba. J. Trad.
Med., 22 (Supplement 1), 61-69 (2005).

EREYRRE 37(2) 20154

ofil R (IT—+-JF—5HA) @

et &

JERCRF#G AR

BIRKFERE R EH AR AOIFERHE T
e

201440 5 FURSER LT R

O iR BT (EEE - L5 @
REFR L

DIRNRAFE IR A
WIIRERE AT TRHE T

P A
BHEBRFEERET20104E0 5 RINKT

=% it (AT - HDODD) @

] (LR

B ILEREERR AR A AR 3
EIRFEAIEBERE T

PSS A

BIRF IR IENT TR I AR 2 T20168 0 5
AR

0% HEF (DapWh-LoBbA) @

SEERX S
JERTEE AR R 2R

B IEREERRERFRE T
HAE

198940 5 LRI

o i (HinT - £IWE) @

KBRFFH &

SliE eSS S

B ILRP ARG SRME T

SR (R ILERIEER R )

B L ERLERL R AR IO T, IR AR %
FET20144ED 5 AU R F




— é #l Natural Resources Letters —

717 AV I RIECBITLEREA NI TINVFY YD
BRELRN R & R
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as a Herbicide in Valeriana fauriei.
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KE100L), fEEMEHX (600mL “10a
KE100L) EL7.

5. MAAEINEE MEFEIZ6HI9HITHENE
U, BUHRIZBWTRELEMEOREH -
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25FICHE L S EREL 2. NEFEI
OH25HIZHHABRKDOBEZINEL, Kkl
=%, EEELEEEE (40°C, SHM) THEL
TNEZRD .

6. FREEFEOWE EMHEICHNWRE
OEESmEREE L, PO Y TILT Y
CERENERICEDESHEL .

re BB, ARERE N H AR ER & A
=N ED 5 1B R bR 5515 Bk 5
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1) A XEZZRS T HY, NIR, XA
J N ETEFEMREICEWREY R Z R
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2) W BRI HA L ZEEIR, 3K
£, EFWNHEINROSNBMo . EWLE
RHRIER O A F D ENKE L, EITK
ERPENRSNTNEAF QU L 58
SlFRD NN (F2).

3) BRMERMAIX, fFREREAXESIC, HEL
BIZICRAE L EEAOHRE, EFMH, I
BENOEBITBO SNz (F2).
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oV > ORI, X A70.03~
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0, WXKIIHFE (FOM) OFREILLER2
ppMAFG TH o 72 (£ 3).
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PR — -
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HAVIEEZITBTFEN)TILTY D
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HRIEREANT, A OBAARIC K 0 HEERmE
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N, UHETOMER T ORFEZIHT 5.
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I E N, ALiEETT, () AR iR
FaoEEOSH E, MU TIVT U O
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Outline of International Standard “Traditional Chinese Medicine, Ginseng
Seeds and Seedlings — Part 1: Panax ginseng C.A. Meyer” v

W o, IR E K

ENLFIE B T IE N RSRELAR - (2R - SREMITT
WY EREMILE > ¥ —
T305-0843 KIKEDIIH/NIEHL-2

Toshiro Shibata and Nobuo Kawahara
Research Center for Medicinal Plant Resources,
National Institutes of Biomedical Innovation, Health and Nutrition
1-2 Hachimantai, Tsukuba, Ibaraki 305-0843 Japan

2015410 H30H =AY

£ B

[EI e A% (International Organization for Standardization : 1SO) @ HZ H [ E G R
FOEBEHKEERT 5720 DHEAZEES (Technical Committee : TC) NHE D FE T
2009 I I N (TC249). HEAWMMOET EHICHTHEBHBOHE 1FEL
T Fyx=22 0T a8 22011 FITHEIVDRRSN, K 3 EROEHLLRE
T20144F 4 A 15 HIZFEH SNz, KR TIEIAEBREONFICDOWTHIT 5.

Abstract

Technical committee 249 abbreviated TC249 for drawing up international standard on
traditional Chinese medicine was established in the International Organization for
Standardization (1SO) by Chinese strategic initiative in 2009. First draft of international standard
for seeds and seedlings of medicinal plants was submitted from China in 2011 as a draft of
“International Standard of Ginseng Seeds and Seedlings - Part 1: Panax ginseng C. A. Meyer” ,
and it was published on April 15, 2014 through three years discussion. Outline of “International
Standard of Ginseng Seeds and Seedlings” is described in this article.
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PEERES (TCM) (ZBT 2 [HEEREE 2 22, TUCE D &, PEITPESZ RS

BT 2720 OEMBRINFLINIZHER EFOREFLET DN, BRE L TEERE
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EI1SO&HF=, K1), EEHEZRR, Contents (H
K, K2), Foreword (fii5Z), 1. Scope (i
JH#iF), 2. Normative references (B[
=), 3. Terms and definitions (JHZE &K OE
%), 4. Descriptions (f#3}i), 5. Requirements

(FEsk=H), 6. Sampling (J> 71U > %),
7. Test methods GGRER/77%), 8. Test report

(FRBR# ), 9. Packaging, storage and
transportation (gl%&, &%, #@k), 10.
Marking (Z7x) KO\ Bibliography (&%
) M5s->THD, BIFICEEEORLEN
BEMHICHHT 2.

2. Normative references (5[fC#) I1CIZE
PRfE M= (ISTA:International Seed
Testing Association) 2317 L, MAFEHRETINT
WD EBEFE A MR (IRST @ International
Rules for Seed Testing) OEFRRMNLEH SN T
n5.

3. Terms and definitions (fiE K ONEE)
TIEABBETHEDODN TN D HFEDERI IR
RENTWS. TONEIL, seed lot (FiT
O ~), primary sample (—XH% > 7)),
composite sample (JE&+H > 7)), subsample

(FH > 7)), submitted sample (#2HiH >~
JL), working sample (7 —F> 749> 7)),
sealed (#E}), purity (FfijE), seed width (fifi
FOmE), plump seed (E4ifET-), plumpness

(%), mature seed (FREAFET-), maturity

(BRFAE), viability (ZE77H), 100 - seed
weight (100K %), seedling (H),
hibernaculum (B4 ZE), rhizome (}EX),
seedling weight (7#55), root length (fEE),
taproot length (FHE) DI8FEICTDVWTESH
SNTNH5.

4. Descriptions (i) TI3ET RO DI RE
B & B D AR (K3, ) AR EN TN S.

TR OB & ik L 725. Requirements (2

RFIH) 1T

5.1 General characteristics (—#%&E) & L
T, BEFI3EE TRYORBADR NI &, KT
RETEEGERIE, EEZROMEDERE
EF R OHIRTRA B RDIBAYMNIZNC
ED3HEEMHEEINTNS.

5.2 Ginseng seed (=Y UHT) T, &
KEOHERSRIIIONU TN THS Z &, T
DOHEIFZIORLL ETH D Z &, AFEITIS%
UETHdI L&, BRAEITISHKUETHD D
&, Fusarium J& & 08 Altenaria J& o i 585 H
SNV E, MHESNTWS. AT,
Tablel (£1) IZ/RIHETOME, 100KHE K
BEZICDOWTIE, BELRDEMEICE-T
—%, % ZHO3IDOT L —RNEES
NTn5s.

5.3 Ginseng seedling (=<2 1) Tid,
WMAFIRETEETHOREL TNLZ
&, Fusarium f& & 0N Altenaria J& O & 5673 HY
INBNZE, EoFauimBianiand
LiZhnA, Table2 (F2) ITRTXIITHRE
KOFERERICONWT, HEfEERHHEICES
T, 1HAETIEAEK, 6K, 2HEERD3
FADEWHITOWTIZ—%, —%, =%, %
NDADDT L — RINHESNTNS.

6. Sampling (B> 71U >2) Ti3, BE%E
TOETOY > T T HECODNT, EHE
T RERE (201 1R D2EOBIEITHE-
TS ZEROCMBERTRNALH SN TN S.

7. Test methods (AR 5iE) Tld, Moisture
content (F7/k#), seed width (AT DI&E),
plumpness (ZimE), maturity (FREAE),
purity (#fi£), seed viability (FEFDAE7EEE),
100 - seed weight (100%iZ), Fungus testing
(Fusarium J& & OX Altenaria JE s O # i) ,
Nematode testing (Z>F a7 OMKH),
seedling weight (#E) O 10IEH OHIEEI
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8. Test report GGlBr¥Rk™) TIL, FTDRE
WzEEOY > TIOTERIRFINTHEIRT N
TOE®R, LY > T > TR Bs
H, AR THESNTOWARWEREEZS
N2 T RTORMEOFHMCHBAERICHEZ
BZ22ARWOMREDOFM, BRI
BN H 72 ETHEAE T 5N TND.

9. Packaging, storage and transportation (G

3 ARV URETOBEN
Figure 1—Structure of ginseng seed

EREYRRE 37(2)2015%

%, RE, X)) T, EToORRIZ1I5TL
T, MHRECSXLLTTITS 2 &, MO
13—2C~0CTIr52 &, & 3IHEMNE
FonTng.

10. Marking (F/R) T, HESINTW5S
HErewmorsL— R, E, EroEtril
fR, £DEERDETHEREIRCRE@MLE
6 HEMNRT SNMYICERT D ENHEE
INTN5.

front view

dorsal view

cross section, longitudinally cut through the raphe
slice of the kernel, shows the embryo
section of the kernel of a stratified seed
seed width

raphe

seed coat

cavity of seed

kernel

endosperm
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(BRR 2 1S017217-1, —MUFIEN HABUR G2 OEEFrl 25 TBHE L TWET)

Figure 2-Ginseng seedling
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x1 AT URETICET 25T DR
Table 1 — Grading requirements of ginseng seed
Grade Seed width 100 - seed weight® Plumpness
mm g %
Firstb =45 =28 = 80
Second =35 = =85
Unqualified <35 — —

Note The establishment of the above requirements is based on the seeds collected from different regions.

a The 100-seed weight is determined when the moisture content of the seed is not more than 10%.

b For the first grade, the seeds, whose seed width are not less than 4.25mm, shall not be less than 95 % ;for the second
grade, the seeds, whose seed width are not less than 3.25mm, shall not be less than 95% [determined by number).

Otherwise, it shall be judged to be the inferior grade.

(FhR 0 1S017217-1, —fRIFEEAN BAEE G2 OBl 26 THRIRL ThEd)
K2 FHRZYUHICET AT DM
Table 2 — Grading requirements of ginseng seedling
Years Grade Root Weight? Taproot length®
g cm
ifi = =
One year Quallf_le_d =45 = 10.0
Unqualified <05 <10.0
First = 8.0 =12.0
Second =5.0 = 10.0
Twp years -
Third =20 = 8.0
Unqualified <20 <8.0
First =15.0 =12.0
Second = 10.0 = 10.0
Three years -
Third =50 = 8.0
Unqualified <5.0 <8.0
Notel The establishment of the above requirements is based collected from different regions.
Note2 Taproot of 1-year-old seedling is equal to the total root length.
a The seedlings whose weight meets the minimum weight requirements for a certain grade should not be less than 95%.
Otherwise, it shall be judged to be the inferior grade.
b This requirement is only suitable for those seedlings which will be used to produce good-shaped ginseng. It is not
applicable when the shape of the ginseng product is not required.

(B 2 18017217-1, —fRIMEIEN BARK S OERFF T 2165 THRL THET)
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V. #biiZ

BER D X5 ITARERHIHE QBRI TR
ENTWTHRRBIE R RSN TWARN., —
WHHEANEARBRBEHEOR— L=
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Tajikistan is a landlocked country that is located in Central Asia. Its mountainous territory

covers a diversity of climate zones, resulted in it being rich in flora. Field surveys of medicinal

plants were conducted by a JICA and JSPS program to characterize the resources of Glycyrrhiza

and Ephedra plants in Tajikistan, which are the most important medicinal plants worldwide.
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nfEEE L™,

KEwEI YA A L0 T 4 > H—T
MR LEEZAI YA a5
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3 IUYHA O EEDOKS

HASEJ5) 75 1T IR & 2 58] o LS R ) 13
I XY A 2 (Bupleurum falcatumL.) Tt U
BRI 22FEREARTHS. TEOFEIMIC
1% B.chinensisDC. (%> > aw3II YY)
(Fig.2) & B. scorzonerifollium Willd. (z5/ /N3
YA ) (Fig.3) NEN TS, M
HEADOI YA OALFABEEZSNTHD,
PEMIT RO TEaSEHA), TAeSed]), THELE5eH]),
IZESEi) LI, A2 FEARZ, #% 2 fE
I3 eEL A3 &9 5. Bupleurum JEAEM I H R
DML AT YT, HRT
150 fAHDSNTHBOERDLNEYTH
%9, d—n0vw /T 1800 FERICHIR S 7z
# (Fig.4) 2% B. falcatum 024 (Fig.4 £5)
NRHoN, BICEFHBLF—A NI TOIA —
COMTHRD T LMK,

AR O 0D L ORIZIZH 3% DFHR >
EEALTHD, E/bDH saikosaponin T,
saikosaponina,c,de, = 11 & N £ L L 7=
bl,b3,b2bd, ZN 5D T FILEK, DI
spinasterol, stigmasterol, angelicin, adonitol,
anomarin %%, X, pectin £ £ B & L T

Fig.2 ¥x>2 a3 x¥A1
G RO EMIZTO)

Fig.3 "RYNI I TH A1
(B>

bupleuran 383G £ 5.

SURYA O BEE 95% 7))L a—)LTHE
HU, TFAZKIEEL 7 0OR)L A TH
W, KEnzET1744>, VBT IVAS
LB MEBEDERUEHEL, Figb ITRT
&t 1~14 2157,

728, LB LITHBUE G D7z COSY,
NOESY % (Fig.6) IZ X D A& % & 9
3-O-feruloyl-5-O-caffeoylquinic acid & 7iE L 7=,
¥ bawmi12 13, 143z nTh
saikosaponin a, saikosaponin d, saikosaponin ¢ T
HE S 1002 & D SEd B8y 5 saikosaponin a
& saikosaponin d D BEENRE SN TND DT,
saikosaponin D7FEEZ FHiERE T 2 Z LR,

b M AMIRER (HL-20, HepG2) ZHWWT
mitamzalbaw 1~3. BX O
saikosaponin I DWW THIEREEEZFHEL 2
FER, LB 1~3 IIIEEITED s e -
7273, saikosaponin a & saikosaponin d |23 HL-
60 MR T 96.8%, 94.8%, HepG2 flifd%k
T 94.4%, 85.4% DQEWIHIEHNRD 5
nrz.

PLlEms 3 o<t O EEICIEE A =T

Y b sl T i oo
Bambbiitierigns Tk Sipriatingns Bomiebi
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5 HO X Ce
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OH O
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7: R = Rufinosyl (Glc®"Rha) R
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H-HCOosYy =

HMBC ~ *
NOESY # .4

Fig.6 {L&41 DR

KW H DD saikosaponin 2N G END T EM B
REFRRICH B2 WD 2 EMfREEE 2
55, £/, EFELEH, MEEHO2EMN
AnsnTnsZens, P18 2
NOSERRICEREZLENE L THEMATETDH 5
BT BICE 2.

4 HiF

H AR 5 I S 15 Y o £ EY
k7% (Angelica acutiloba Kitagawa) X {id7s v
F1-4 k3 (A. acutiloba Kitagawa var. sugiyamae
Hikino) T, ZTNH5OMZHEL LD R
ESINTWD. HBEOBIRICE > TEENL
IBRMMTIR0, XHH®AET EE0NS. b
THRIFRURICETHLFEEELTHHNE
WBBAET 2 &M s 2 &M, Eld 50
~90cm THIIE L, EMELITHIER
W%, BT 2 [\l 3 HEETHEEICBBD

N5, WE~E, ZEBHSHEEEZMIL T
BOBRAEFICE B oaAE2 <. RELNIE
KUZ< OMMZE#IET. EH2E»s@En
FHEEWD. RET 250 135ETEEEL
THEEL, BEOHFNEWKRIZZTOEE, Bk
ELUZZRIZZETERZ NP DL THRET S, 0
DYD [FEID) 2175, XEND D EHIE
LR TWDOTEHEZIMD ED Z LT D
FNELHEZMHT 2.

LI THRARR) ITBWTHEITE
DFS5NTWD. RS, REK WS
TGy, TR, R, Bk T 5,
TR, BRI IME, MWK T, R
WONSRZREBELY,, MBSO EE, RE
BHEWAELRE 213 KO 25% DU
iR&aENn2.

M hE O R EY 72 Bk 4> & U T phthalide %8
(ligustilide, butylphthalide, senkyunolide A, E,



F, H, I, cnidilide, —&1{&® tokinolide A, B,
levistolide A %) 2%, X,

(falcarindiol, falcarinol, falcarinolone %),

polyacetylene %d

coumarin %8 (scopoletin, bergapten, imperatorin
&%), polysuccaride %8 (AG-lla, AGIlb-I ) A
HEtxnTnas.,

Cho 51X b FDIRMNT 2 2 /N> b IERIHi
REWHTHLZH|ELTWS V. £z,
YA MM SFEIND T LIVF— KGN
HAENBZEBHLSNITR> TS 12, X
512 Z-ligustilide OFEEIER HFEDH SN TN
51 ZENS, HRi2id Z-ligustilide LASFIC
BPIRIEERZRTRANEEND T ENHE
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RAIND. ZZTHrUFOH EHN, BEF
R AEBERZRFONENZFAEL ZON
Fig.7 Ths. YUAXIZO7 7—k RAW
BEMEEANTEELELTRERRTFIION
TR L. o+ 2 HMiEEimEcs L
TIIMHEERARRD S Nizno 208, TR
Y7554 B2 E—BLEROFRHICEL
TN D TF A S HREARTET o8 DI E
M#ERLUZ (Fig.7). EEEo@ED b3 B
PRI EDN RO 5N &G, DITD
BEICE D bR BSOS RER AT o 7.

b BEE XY —)UiL, TF X
BANFYERAY =)L - KB T/N—FA

LPS (50 ng/mL) - + + + + + + + + o+
Extract (ug/mL) - - 625 125 25 50 625 125 25 50
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= 12
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S 8
3
L 6
=
Z 4
2
0
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Fig.8 b~ Bk S HEEL /2L EW)

!
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-

Fig.9 #i{b&4 tokiaerialide %58

a rETY, AFYHEEREAY S =) -
KA B L 7.

ANFYCAERES VATV S A OR
MZEOKHEL, (kEW1, 2 2457k,

AL ) =) KAEERIT S 5 ICHE T 7))
ICTHBLL THifE TF VRIS &2 572, AMH
NEVIUANTIVAT LI O M UEDIR
LE#EZIT> TILEY 3, 4 2157z, L&Y
1, 3, 4 1ZZ < Zligustilide, falcarindiol,
bergaptol &[IE L7z (Fig.8) . {b&W 2 138
(L&Y D=%, NOESY %z L1 ligustilide @
2 ®RT Fig.9 ITRI{LEW T tokiaerialide &
L7z

XA 07 7 —2kk RAW B %
HANWTEELUTRIERETITOW TR L 7.



N OALE Y S Mg B 58I U THHIE I
RNz, TOAYTITF14 2 E2
E—MBAbEFR O EFEICE L TlE Z-ligustilide 2%
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A
1 2 3 4
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e 1 2 3 4
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BRI NIz,

T. Uto, N.H.Tung, R. Taniyama, T. Miyanowaki,

O.Morinaga, Y. Shoyama, Anti-inflammatory



activity of constituents isolated from aerial part of
Angelica acutiloba Kitagawa, Phytoth. Res., 2015,
DOI: 10. 1002/ptr. 5490.

NH Tung, T. Uto, O Morinaga, Y. Shoyama,
Chemical constituents from the aerial parts of
Bupleurum falcatum L. and biological evidences,
Nat. Prod. Sci., 21 (2), 71-75 (2015).

IEAEFE, 40, Phil #7%, No.55, pp.12-13
(2015).

1E (L AiE 7%, %24, Phil # 5 No. 42, pp.12-13
(2014).

b i B OPIRIETE LR DERR E T D
VE M AT, FH0#GTE, Nguyen Huu Tung,
WYY, & 2 Wk, AR, EILETE,
HAESR AR 61 [AIFER (@R KY:) 2014
#£9 H 13 H~14 H.

b Sl EE R S D FTISETE M & 2 DAF A
REfEAT, AP, Nguyen Huu Tung, &2 Jifh
e, WD, Fokfd, EILEE, 55 20 [A]
KZREMORFE LIS >R L (RH AR
K%) 2014411 H 5 H~6 H.

A SRR DG VB RITRI T B FE~ k7 i
EEBOHRRENE T, BILEY, =2 Rk,
FHRILFE, Nguyen Huu Tung, Rk fd, I ILIHEFE,
95 31 BIHAFFARNMCEH RS (RE—FF
K%#) 2014412 A 6 H~7 H.

ZFREYIE 37(2) 20155

51 A3CHEk

1) Shu Zhu, S. Shimokawa, H.Tanaka, Y.Shoyama,
Development of an assay system for
saikosaponin a using anti-saikosaponin a
monoclonal antibodies, Biol. Pharm. Bull. , 27
(1) 66-71 (2004)

2) S. Zhu, S. Shimokawa, Y. Shoyama, H. Tanaka,
A novel analytical ELISA-based methodology
for pharmacologically active saikosaponins,
Fitoterapia, 77, 100-108 (2006)

3) S. J. Shan, H. Tanaka, Y. Shoyama,
Enzyme-linked immunosorbent assay for
glycyrrhizin using anti-glycyrrhizin monoclonal
antibody and a new eastern blotting for
glucronides of glycyrrhetinic acid, Anal. Chem.,
73 (24), 5784-5790 (2001).

4) T.K.Shon, S. H. Zhu, S.C. Lee, Y. Shoyama, H.
Tanaka, Pharmacologically active saikosaponin
in Bupleurum falcatum detected by competitive
ELISA and Eastern blotting using monoclonal
antibody, Plant Prod. Sci., 11 (2), 192-197
(2008)

5) S. zZhu, O. Morinaga, S. Shimokawa, T.K.
Shon, S.C. Lee, Y. Shoyama, H. Tanaka,
Eastern blotting and use of anti-saikosaponin a
monoclonal antibodies for detection of
saikosaponins, J. Nat. Med., 61, 178-183 (2007).

6) O. Morinaga, S. Zhu, H. Tanaka, Y. Shoyama,
Visual detection of saikosaponins by
on-membrane immunoassay and estimation of
traditional Chinese medicines containing
Bupleuri raix, Biochem. Biophhys. Res.
Commun. 346, 687-692 (2006).

7) N. Fukuda, H. Tanaka, Y. Shoyama, Double
staining of ginsenosides by western blotting
using anti-ginsenoside Rb1 and Rgl monoclonal

antibodies, Biol. Pharm. Bull., 24 (10),



EREYME 37(2)2015%F

8)

9)

10)

11)

12)

13)

14)

1157-1160 (2001).

N. Fukuda, S. Shan, H. Tanaka, Y. Shoyama,
New staining methodology, Eastern blotting for
glycosides in the field of Kampo medicines, J.
Nat. Med., 60, 21-27 (2006).

H. Mizukami, K. Obayashi, H. Ohashi,
Bupleurum falcatum L. in northern Kyushu and
Yamaguchi prefecture are genetically
distinguished from other populations, based on
DNA fingerprints, Biol. Pharm. Bull.,17,
729-731 (1993).

Y. Nakahara, M. Okawa, J. Kinjo, T. Nohara,
Oleanene glycosides of the aerial parts and seeds
of Bupleurum falcatum and the aerial part of
Bupleurum rotundifolium, and their evaluation as
anti-hepatitis agents. Chem. Pharm. Bull., 59,
1329-1339 (2011).

WW. Chao, BF. Lin, Bioactivities of major
constituents isolated from Angelica sinensis
(Danggui). Chinese Med. 6, 29 (2011).

K. Lee,Y. Sohn, MJ, Lee, Effects of Angelica
acutiloba on mast cell-mediated allergic
reactions in vitro and in vivo. Immunopharm.
Immunotoxicol. 34, 571-577 (2012).

JY. Tao, YP. Ruan, QB. Mei, S. Liu, QL. Tian,
YZ. Chen, HD. Zhang, HD. Zhang, ZX. Duan,
Studies on the antiasthmatic action of ligustilide
of Dang-gui, Angelica sinensis (oliv.) diels. Yao
Xue Xue Bao 198, 561-565 (1984).

T. Tsuchida, M. Kobayashi, K. Kanebo, H.
Mitsuhashi, Studies on the constituents of
Umbelliferae plants. XVI. Isolation and
structures of three new ligustilide derivatives
from Angelica acutiloba. Chem. Pharm. Bull. 35,

4460-4464 (1987).

O FH Tk (DL - 72<VB) @

1978 EFEN

20014 HENERFRAET A

20064 FEVR SR RFEREE S BE U IR E L
Br

20064 Y2 A0 TA FERKZEE LR

20074  EIGEPRAFIEME T

20104 [ Bh#

20144 [ L A6

® Nguyen Huu Tung ®

1982 M LAEEN
20054 N/ A REFHIFETR AR
20104 F o > F LARFEHRAUIERHG LR T
2010~20144
RIGE PR SEAR YT R
20155 N/ A REFSEEIRTREET

O Eill fEFE (LESPX-0DEVA) @

194344 FN

19664F @l K2 Es il za 3

19684 JUNKFRFEBEEAFERHE LRFE T
JUN K258 F

1975~19764F
RYFa—tyYERIINEAES L
MR

19784 JUNR2EIEFERBIAi%

19914F  [A] R

20074 [AlEHE
el B R R 2 5 A2




— ﬁ’#’ H7) Commentary —

SRR D &R EREY (1)

Diseases of medicinal plants and their pathogenic microorganisms (1)

e Rk

= L

E LR IEN BEAYERWERT EnE&FEE 25—
T305-8602 KIREOIEHEEE2-1-2

Toyozo Sato
Genetic Resources Center, National Institute of Agrobiological Sciences
2-1-2 Kannondai, Tsukuba, Ibaraki 305-8602 Japan

2015411 HS5H %A

1 1B

PP AEMEMITIZZ < DWMEMNET A D 2 Wi
EFEEL, £, AET2HARKICHZHKER
MAEMMNER L TWDY, W%, ZOmYIC
BERWEEZGEZADZEFENTHS. L)
L, BB TR LIS E2hn
SHAEMO - EEKIFTTLOITRSD L
Wbhns. Fiud, H—OEYN R E N
SHMAEERTAZNIIEHEIND Z &I
KU, AYHEMEEROING > AR5 -
HLEBEZLN, EAMEDOHLE BHISTIE
W, FEERENREL<SADEEINDICD
NTZOHFTISISITEKRERD, MS5HO
KR Z BUS 7R VT AU N R 9 2 2 &1
TTIREIEINTND (HARHEDBERS,
2008). DED, KREHY ORI N
LS EZbDTHD, Btz T SR Db
TEHWEREDHNZ S,

WA S X 2 KBS Y O RIS E &
WABZEMNS HE] SEEN, EnEl
AT 2 Z & THiBR] &E&DbN5. BEN
DOIEFAREY)ICBIT B FEZE AL, LiTh

TR EZR > TWBEA, BRI ERICAS T
PIBE Z O B OBFEA T KIZ/RD, ZDOHE
HWOD—@EZESTWS., £ZILE, WK
FRODENRKRESEBLTNBDIZHELINDS
T, BEOHWHETIIHAMEO¥HICH
FoLEFEDWEBZN., EOFETHRL,
REOPRREIIREIC X0 Bix s, WU
PR R 2T 2 -0 b RGO HEICHE DL
ETNS OHEFEENENNS. —F, BEFN
5 PEEIAR - (R - SRAEMTFEATE A Y &R
Wit > —Ic L DD SN TN S [E NS
HIAES DR ERERETIE, Kx EREBED
WMENEONDDDOH D, HEHEONTE
3, WEREWHS ML) R ARTE TS 2
EMBIAE D, FIUTHD X FERIEH 2 B bk
T2 EOYREM AT A EET—)
ELTW3.

COFHRTI, 2[ENCHZ0, HYREDR
PRI HE D AT H EHHARERO
HERZRICD, EAMYORELEZ O
WA IR EITDWTHEB L, Ry OREEH
firoral b & IR O —B & L7z 0.
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7B, ARE FERAEY T +— 5 52015)
DOBEERICMELLEZDHDTHSH. FHNTE
I SR AT SRR, RIENIHEE O &
i EBFREERI DN E NS Rk & L7z,

WEYDIRE ERB

R& YR E ORI, W,
M - BRE, 771 8T I AR EDOME
Wi, MO AIVA, U0 A R, R T S
FZix EQ/NEY), BEEEENHSNTND
(%, 1995). NS ORFEMNEG L FEF S
ZWIE B S XN, fE R &R
DIAEDEIT K DIFENRE SN, AN
MHFsnTng. difE, ENTIE1IGU EOE
YIRENASNTHB O (HAMEYHREES,
2015), NS5 DL <IFERSLHEICE R A
72 TOOW ] 12fE Eha 4 2 U - FRER s
WHNHTENTWS., flZIE, SVYHEOD]
fifi Cronartium flaccidumiZ & 0 > % 7 v 7 DI
ICHEBEMIROBRNE L 2WER, (v
Y IV RS, [H U C. flaccidum
WX DAY TR EDFEL, EHEEMNE
570 Ry IV EFEN, JIEE
ELTHDODNS. REEMNHE D, @HEMEY
NEENE, BREBREOREECEFEOLFRE -
BEDRLDIZD, BEMFEEICH L TTIE
2<, RAIE L T4 iE) BlICRESN
TWaZ &, TNZmMITEKLTNWS. H
N DB 4 D B A1 i 2 1 T2 R 1] 1T
L7zU A2 THAREYHAHE (20154
R)J ThO, InzEmBEREMSETT—%
N—=2{tL7= THAREMIFELT —F XN— A
(LAt T — RX—RA ] LWEELT %))
12, w791 b (http://lwww.gene.affrc.go.
jp/databases-micro_pl_diseases.php) TZNBH &
NTWs (FEEEs, 2013).
FRBDREL AR BN TRHOMEN

FELEZEE, WANMT SN THAREY W
#HEE - FEE (LI EAaBEsk] ST
2) ) I (R SN2 ETITE, @HE
TOBEZEZRS.

D E£TRAHEREN Oy RO3KHI &
Wz, TOFRIENFEERMHFEL, @
JRZEER 53 7 5 MR o3 Bl S T2 IR D eI
K0, BEWEYICEROWE (BHEF IR
P72 R RO IER 72 &) AEE N, O
BWanwmm o CWEARNHTEEE N
%] TEEVFETS (M), SWHERED
Ho B AER YD AN AT ENTEEENT
FRWHETIE, QoEMICITME IS N
FWRZER WD ZEMTERNWED, HER
TR ENWTPRREZER LY 1)
AMITRZERRICT 220 H 5. 5B,
IS OFE THRE L 2 RMAEY S HRIC X
D E BB U o g R I IR SR AR T U
(K2), F7=08E U 7290 I A R Vo8 3w
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ICHET 2 ZEMERINTVS. FIAE,
ERA VL E ST} 27 17 4 B Rl A RFF 500 S S R
FEWirsei 1 > N> M) —tk 2 F—I12, WMk
WIHRIZEZEEMEIR Y — 2 N> 7 72 EITRER;
T TRHTAHIENTES.

2) WHOBHEREZFRANTREET 5. BEAl
fEE—HLBWEARIIHEERETS. &2
L, iDLV RFEAEHEHTH > THRHRED
EFEENRERIGGR ET, WEEHICE
(genus) #+sp. EL THRAEIRET D&
ISHRETH 5.

3) INSOFERRE D L <IFFHXT
FKELWAZIRET S, 20K, HALZER
K DED SN THEWIT BT 2 Hi 4 5%
SR (http://www.ppsj.org/pdf/misc-saisoku.
pdf) 2551295, ZOMAKLETIE, KK
NEEH OREEXFITERVWERIE, Hkic
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