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Study on cultivation for stable supply of Paeoniae Radix
Labor-saving cultivation by introducing horticultural methods
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Abstract

In peony production for crude drugs material, we aimed to develop a new cultivating
technique that leads to labor saving and stable production by introducing horticultural methods
such as mulching and drip irrigation. We investigated the effects of mulching and the simple
fertigation system, which is the solar radiation-powered pulsating drip irrigation combined with
controlled-release fertilizers (CRF), on growth and yield in four cultivars. In addition, we
investigated the appropriate amount of nitrogen fertilizer in the drip irrigation at three levels
between 17.5 and 37.5 kg * 10a?! *
stabilized the soil moisture content. Irrigation enhanced above-ground growth in the 2nd and 3rd

yeart. The results showed that mulching and irrigation

year of planting and tended to increase the fresh weight of root heads in the 4th year plants.

Within the range of fertilizer application in this study, 17.5 kg - 10a* *

year! of nitrogen

fertilizer at simultaneous irrigation was considered to be sufficient.

Keywords: peony, drip irrigation, amount of applied nitrogen fertilizer, growth, labor-saving
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Summary

The Japanese and Chinese herbal medicine, Ophiopogonis Radix (Ophiopogon root;

Bakumondo in Japanese; Maidong in Chinese), is prepared from the enlarged part of the root of

Ophiopogon japonicus Ker-Gawler. In this study, the 13 original strains were preliminarily

selected from three species for cultivar development: O. japonicus, O. ohwii Okuyama, and O.

chekiangensis Kimura et Migo. Two O. japonicus (S-6 and S-7, from Kawachinagano city,
Osaka, Japan) and one O. chekiangensis (S-11, from FUKUDA SHOUTEN Ltd., Sakurai, Nara,
Japan) were then selected from the 13 original strains based on the position and number of root

enlargements.

Low temperature (less than 10°C) was required in the winter season to form the root

enlargement. In addition, soil moisture conditions may also have been an important factor. The

optimum position for root enlargement formation was 10 cm below the ground although the

position depended on the depth of the cultivated field.

Key words: Ophiopogonis Radix, cultivar development, Ophiopogon japonicus,

0. chekiangensis.
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Studies of Cultivation of Ephedra Plants (part 15)
New Findings on the Germination of Ephedra sinica Stapf Seeds
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Ephedra sinica Stapf i 7-DF IR T 2 ER AT 2 (T o 72fE R, ATOZ &R 60
(27 o fe. FEAIIRIRE S, BRI/ 2 F T 5. BHERBIREIL20~25CTH 5.
BENME S AR RV IBOITHREARETH D, BEOFT ETH IV LET2H0 H
L CHELS FRRFERNE . HREE LOBEIC L > THREFENRRE AR D, XIH
WO EREDOFEF L0 RO BRROFEF DO RFFRDE . EBRICHE L 72
EER AT L SRR OB ARERE FO TN EEFERNE o7, HARERT-
DIEFRITFE TR LRV EK 50% Th - 72725, BHRANTEZ1T 5 LK 80%1T72 -
7o PR L7 AEMIIMIEEN CIRE T 2 2 LIC RV 1EMISZMRE ) 2 fERr L 7=,

Abstract
The germination of Ephedra sinica Stapf seed under various conditions was studied and the
results are summarized as follows. (1) the seed was non-dormant and have a tendency of

photoblastic, (2) the optimum germination temperature was between 20 and 25 degrees Celsius,
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(3) seeds collected when female cones had begun to swell and turn from green to red showed

germination ability, (4) the germination rate of seeds which had been taken from female cones

was higher than the seeds covered by female bracts, (5) the germination rate varied significantly

when gardening soils produced by different suppliers were applied, (6) seeds collected from the

female cones beard on axillary buds showed higher germination rates than seeds taken from the

female cones beard on apical buds, (7) seeds produced by cultivated Ephedra plants in Japan

showed higher germination rates than seeds produced by wild Ephedra plants in China, (8) the

germination rate of seeds produced in Japan could be increased from 50% to 80% by removing

the visibly identifiable empty seeds, (9) the fertilizing ability of the pollen could be maintained

for one year by storing the pollen in a refrigerator.
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Abstract

We are conducting researches on the cultivation of Ephedra sinica for the purpose of

domestic production in Japan. In general, Ephedra herb derived from cultivation are considered

to have total alkaloid content lower than those derived from wild, which indicates a problem. So

far, we have shown that the total alkaloid content is increased by foliar spraying of liquid urea,

but the information about the method to increase alkaloids content of Ephedra plant is still

insufficient for domestic production. In this study, the effects of fertilization and pruning were

examined in detail. As a result, Fermented oil meal has little effect on the total alkaloid content,

but it is considered to have a large effect on growth. Controlled-release nitrogen fertilizer does

not require labor as it was effective for the total alkaloid content and growth when applied only

once. However, the application rate needs to be reexamined. Foliar spraying of liquid urea

significantly increased the total alkaloid content and is thought to have little effect on growth. In

addition, it became clear that the total alkaloid content is increased by pruning.

Key words: Ephedra, cultivation, fertilization, controlled-release fertilization, alkaloid content.
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[#B7)hOA FDOEEFHE : HPLC 9]

43 HLHR L7 E.sinica O EXABEL, 55
NI=BK%E A —7 T 105°C, 15 REfHMR S 7.
YR % IEfEIC 30mg &0 LY, BEjFH%Z 1.5mL
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gL, RREHNCTHRERZIER L (=7 =
KU Mgy = 23375207 x — 8338, r = 0.9999,
TVA R T =2 R MY y=20585329 X —
1723,r=0.9999). HPLC :AFILLTOEY ThH 5.

Column : COSMOSIL Packed Column 5Cis-MS- 11
(4.6 mm 1.D. X 150 mm). Column temperature 40°C,
Flow rate : 1.0 mL / min, Detection wavelength : 210
nm, Injection volume : 10 x L, Mobile phase :
CH3CN / H20 / HsPO4/ SDS = 195 mL / 305 mL / 0.8
mL/24g.
[#RY 7 1/ —IVOFEEHE: Folin-Ciocalteu %]

4y #z M U= E.sinica O FEEMEL, B5
NI R%Z 20mg &V Y, 1.5mL @ MeOH T
FiH L7Zo % 15,000 rpm, 5min O3 L, L
Tz 10 AR L7, AR&oait# 100 L 12

10% Folin-Ciocalteu’s phenol reagent 200uL, 0.7 M
Na.COs 800 pL % /il 2. T 2 WA i s S ¥ 7. [,
200uL % 96 X~A 7L — MNZAR, w47
n~7 L — kU —%— (TECAN Spark 10M) (Z XV
765 nm (2B AL EAMIE LT-. &7 L— R3]
(2 Gallicacid (& X 2 EMAER L, FEH O
Y7z —VRE (GAE) ZHH L7z,

EE 1. BFRIIRFZETROHRESICE TS
FEREEEX
&

FEBRIZ1E 2016 4R |2HE % f11F 7= E. sinica 378 #k (5%
FAFEH) ZHWZ CFk, BHE— h~LvF).
2018 4RI, [HEJBIRFX, FEREHRX, RFEKXIS
F O RIX 2 5% (& U7z, A AERHX Cldhe e & 4 4
L&, ERRFER Tl 3 %M (19,29,39 %0,
PN HRIXTIE 2 50 (109, 209 /B, JRFEK
X CiE 3 & (1g, 29, 39 k) Z#%E L7
AEARX 8 SfIc kI BRIK 2 N % 72 9 Sefh % 3 I iHRY
B L, A5k 27 XH (1 XH# 14 #%) CEREIT-7-.
o E O R ARG I F5 1 2 IRFBRACEEAS 4 A 9
56 AIZNTT I~ EITHDZ L2 [ZhbE,
BIIRFZE R OVRFEKIZAH 1T AR5 H2 HD 2
Ml L7=. 7284 A 18 HEXO'5 A 2 HF#&IZIE
FER 2N & o 7o, [ETEIR FBILARR OB ITITHBAR L,
JRFAKXIT 1 MRHTZVICRELTZRFELZED Lo
7otk KICEfEL (RFE 19 O5H 1 240 F5AKR,
A 29:120 %A%, [ 39:80 &), Cxo
ATHE BRI D L oMLz, fRhEFRIT
5 A 2 BIZ 1Tt L7z, PLEOBEFEIEEHC
DWTIIMEIZS U Ty — M &8I L THRNiE
L7z. [[A4E 10 AIZEXKDOLRIZOW TS ER T2
ROz B2 2 S 5 RPOREL, D
LT v iaA RE&ZHE L.

TS

E.sinica 1 EX DR T A A FERE (Y +
FEUHERRE) AT LT-AESR, ERIRFE 19 OSEHE
T 0.57% £ 0.05, 2g T 0.44% = 0.03, 3g T
0.48% + 0.05 Th-o7z. EHNERXTITH UL
7 10g T 0.64% £ 0.05, 20g T 0.69% = 0.05 T
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CRU

B 1. FEIESAEOENC L 2T v m A REE (BRI S)

SU: [ETEIRFE X,

CRU: f&#hZ R X, FSU: JRFEAKIX

Mean+S.E., n=40~42, 2 TCOERKX THEZ/ L (Dunnett %)

bolz. JRFKKETIHIKRFE 19 T0.46% = 0.03, 2
g T 0.52% + 0.04, 3g T 0.46% + 0.04 ThH-7-.
F72, ®RETIL055% + 004 TH-o7= (K1).
b, WP oOLMETHREKRIZED bz

o7z,

KE2. AIETFIERBEETORESICSH T 5 MEAE
S0

ik

FEBRIT 1T 2016 4R 1A 2 A1 72 E. sinica 192 #k (&
FAFEH) AL (EM, BRe=—</1F).
2018 4F 3 H, M bR Z2Hou/bi) 5em 25K L T
FTRTRYGALTENAZKE (94 1K) 3 K OIEXLA
HEE (98 BR) Z¥E L, X DICENZENOHNIZ
FEREE END LD ICHX, BHERK, RE
KXE KO A2 3% @ Lz (1 XE 20~25 %,
8 X). [AI4FE 4 A DRz BRAG L, [F4E 10 A
IR EIcH B AT L, AEELZHIE L,
B ICARE M A RE Lic EXEo T v e A
REBEBIORAY 72/ —LEEZHE L.
F7o, MIEOREE AT 5 72, B4

? 2019 £ 6 HIZ, BIFE DAL ROIER %
AEL, FEEERKOOEIELIERAL 10 %
DELIR LORRIEAFHR L7-. ARBFZECTRE LT
MRS TR 1 2B FICIRFEAKD 1 (A1 IE & 4 5%
E L, 8 [ DFERE TR & 2 EICKEEF
OifEEZRE Lz, LavL, A Lk
FRT DY 3% TIRFRIEEHI R TE L KL,
RFEDERR S EICEDED LHEEENE HE)
bRESHAND D, WX TIE 3 B OfERE%E
Ty EEER 1 OFEJEIRE L FFICRD K IR
E LT, MR SEIZLL T O®EY Thb.

HFAX 0 1S 72 0 BRotlofgRl 159, 2018 4F 4
H30H,5H29H,7H 3 O 3MEGEELZ (4
B E=1359 /FF).

=R 1 1 b7 W BRJCIZ 129, 2018 4F 5
A2 Bt L7z (FBAEEFHRE=489 ).

JRFEKIX : 1 ¥Ed 7= 0 Al 1.259 OFEEIRFE %
AKIZEEAR (300 54 HR) LC, 2018 44 H 30 H,
5A8H,5H18H,5H29H,6 42,6 %3,
6 A% 48, 6 A% 5 B 8 0], ¥ EnbHk
fillz FERERE=469.1).
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R

REFEEUZ DWW CIE, X T 2 Bk, R CIX
7 BRTC, BOEFEXE L ORFEKX TIIAIEN A
Sphotn (F1).

W ha A FEEEZHE LRER, XA B
TUE, i OH X 1 0.76%+0.09, £ %h & FE X
0.79%=+0.06, J& & /K [X : 0.90%+0.06, %I [ [X :
0.69%+0.06 T o7z, FEMIALRTIE, MHIX :
0.58%+0.06, #E#h%EH#£1X:0.65%+0.07, JRFEKX :
0.73%=+0.05, % H#[X:0.52%+0.06 TH 7= (X 2).

AR 7z ) —NVEBEERELTREE, AL
X CIE, X :7.67%+0.59, & %h % F X

F 1 EEOFENETFRICE 2 58 GEEITEY)

7.80%+0.37, JR #E K I[X : 7.85%+0.47, %f HH X :
8.76%+0.61 Th o7z, FHNIALKXTIE, X :
7.87%1+0.54, KERNEFHRK:7.66%+E0.52, JRFEKX :
7.68%+0.51 T, ®RIX:7.73%+049 ThH-7= (X
3).

DB OV TIE, BT ITHGA R
%ﬁﬁofm>of:$ﬁ%ﬂi|5$f§&k%ﬁﬁfs@&@ Bl
DR TH 572D AREOIEMARFHEA TE 20
R L, FHBIIABASBR DB ARG L LT T -
7o TOREE, INHEERO 1RHT- 0 OEEEIT
JHHIX : 174.49+17.70, CRU [X : 183.9 g+15.06,
JRFEKIX 1 159.8 g+13.11, xMIX : 128.8 g+

FERIX i A 41 e At H FEBRE MR AR (%)
*f FRIX — 2019 45 6 A 25 7 72
FOM 201844 AN 7TH 2019 45 6 A 20 2 90
CRU 2018425 A 2019 % 6 A 25 0 100*
FSU 20184 AbH 6 A 2019 % 6 A 24 0 100*

ETOERBRXDORIZOW THAERTICAAZ 2 FEfi L7, * @ P<0.05vs X (CIHBE)

1.2

1.0 1

o
©

o
)

BF7ILAOLFER (%)
o
=

0.2 -

0.0

| CRU

MiAHLER D

2. NEELOFEIE R ORALDFKT Vv A RE
FOM: {H#11X, CRU: fE&h%EHX,

Mean+S.E., n=20~25, *

CRU

MA B IR L

THA B (EENTES)

FSU: fRFEK X
: P<0.05vs %X (Dunnett %)
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1034 Tho7- (X4). 7o, WHEEICED, HRiEd L ORI L - T
Jiti IEAE B DA R FliiIH LA EEIC L - T EFETN L. ZORE, FEXIZoWTIE, W
1T 7122, FeEsh$iz X A8k KL % § 4 5 X :49.9cm=*2.17, #& %h % & X : 49.8cm=£1.70,
12
10 | N.S. N.S.
R 8
|
41
2 6
[
S
H
D+
z
2
2 |
’ |
NABIEE D NA SIS L
% 3. IEBOFEIC L DK Y 7 = ) — /L E 'O i
FOM: iMIX, CRU: fEZhEEF X, FSU: JRFEKX
Mean=*S.E., n=20~25,
N.S.: ®HFRX &g L, £ TCOERK THEZZ L (Dunnett %)
(9) (cm)
250 80
*
1
I;l * 70
200 - *
% 60
" ]
1 e
150 +F 50
-+
i g 0
100 y
g 30
Boe
i
£ 20
50 - e 3
%
g 10
0 o _ : - o
ymlz| FOM | CRU | FSU mag| FOM | CRU | FSU ;@gﬁz| FOM | CRU | FSU
H£ER B txiE

4. fEElOFRENEBICE 2 D
FOM: JHFAX, CRU: fEZNZERIX, FSU: JRFEKKX
Mean=+S.E., ZEH i n=20~25, &Lk L UWKIE : n=10,
*:P<0.05 (Holm &)
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JRFE KX 2 44.7cm=*1.01, xFFRX : 42.3cm+1.83
Thoto (X4). 7z, HIEIE, HHIX 612
cm=+3.16, FEXhZEFEX :54.2cm+3.80, JRFEKIX :
46.6 cm=£2.14, %X :42.1cm=*3.29 TH-o7= (¥
4). BT X &KX, SRX g
FX, BNEFRX & IRFEKXOBICHEZZNTR
b7z (P<0.05).

BHRRUEE

1. Hafess HeiEia B I HE LIzt R
JEEFCIE, fEEEZENSEsEkTAraAd R
GEN/EML, GHERESICRT 5 209 OfEIET
RIS L TR T A D B A RE &N RS BN
L7z, BLEk, 5t aEsietl 1 mokERic L0
T aA REEZHMSESZ ENAREE 2
v, FIHORENMEONT. —JF, EFRREZLN
PRFEREIRIZ L D REIE DG A TR KEDIRFE 3¢
ThHo THLERMEEIT 1.38g K TH VY, D
PEERIEED 89 /BRIZH L Th 2, 1 [\
DOREfECITRT VI a A REBICEELR)N ST
bDOLEEZLND. WIZ, [EFEKRE K OIRFAKE
KA T H25HA 130 K UEEZ21T 5 LERN D
%, FEREGICBIT D FERTIE, JREOHMIER
& B IR ENC BT DB S 7208, T
NaA RERICBEERZITRED ol

2. JEATARZE S TIE, 300 {57 L7 R#E %2 E
1EIAE 8 B, O ENLEBAITLHZ L1k~ T
W NhuA RERMEMLEZ—HT, Z50—
DORRDEIE LT, ARFZE Tk E L7-REE (80 1454
O IFRFRE L LTIHEFITENEBZ LN,
AENIREERE DR R D 72> 728l & LT, #ilE
DFEBREN VERE -T2 L, AlE o fi e a5 A
WlpdnoloZ b, v VFOEEREDEELE X
bD.

3. HEETEBICB W CIEBORE L T vl
7 A RERICOWTHRE LIZRER, MEAZKE T
xof B K <Jiok X <R e B X <JRFAKXDNETH
BERE LY, FRNTABIRIT B W TIERHRIXIZ b
L CREKRKX THEITRT L0 A RERENEEM
L7z (P<0.05). RFEKXTHEIZHRT VA
RERDEIMN U722 EIXATIHFRRER D &b —3

LTEY, BT VhaA REROHEIMIITIREK
WIEORD E D OBANHNTH 2D LT
5. X, BHEZRICOVTHRBXICH L
THIIME M %2 7R LTE A RFARK LY HIR 722
LI, BEENDRNoTE DL HWIE~DELY
ABINZER DD ENBEZ BN, HHEEDORT IV
aA REBROBIMNIIERZENEETHDH LB
ZHD. —F, NIAZABLOAH T DT Eg
T5HE, BTOERBRX THIALEDORT VHa A
REENEMT 2@ S0, JRFEKXTIEIE
AEABBRIZH L CAHEICHEM L7Z (P<0.05). 3
AIABIE CTIEMEFEE O EZE N RS R0 a2
BT B2, 9 Lizb OIEE Ay ORIERE
IZIEBRET D2, K< o THLAREHLAVWEER
XLV, NHERIIIZSEEOR E OXBINHE
TN TER V. BxIIIRETIIYAVICE
Ht5x7xRUVRT AT A REEEICBW
TH-IZEALTELTRELTND Z & el
LTHEY, HEXORKSITBWTXELE 2mm %
R DL REEEDES, 7V iuA RE&E
ERLS R DI TRDTHZ L AP BN LT
WD O RIFFETIE, AT OXAZALER I X -
TULHEM T T N TH7-ICHE LTV FZE o 7
Lhololo, T heA REEREL oiz
LEZLNRD.

4. ¥RV 7z /) —VEBRIZOWVTHFEERICE
BrOFEIE, XAAIEEO A MEZOWTHET 5 &,
MAZZFE LM CiRbmEaETH -T2
D, MOEBRX TIIERNBO LR ->T2. i
JEERARY 7= ) —VERIZOWNWT, THETEK
EEHWEHRTHT X VE RY 7=/ —)L)
IXEFMAEEOBINHE > TR L 012, 7«
Ay (TBuA R) FENT52 L®EIRT
W5, KIFZEOBEITB N TS, MEIIAAEL
BRICH T X T Ve ReEER L TEBYIHE
BORENEONT. o T, BREEHODVZN
E.sinica 7¢ KO~ A U B A BHE T DRI, A
<hbHERESN, ZLOBERPEHL WL T ¥
D HEES BT D EICL > TERRDY &
Ay b= LT HIENTELUEERNH D L&
bbb,



5. WHEEBIZOWTIREIOFEE kT 5 &,
ot X <R 3 K X< Jii X< 2 42 B X D JIH TUL
MERERBENZ VR L o7, A RKICH LTk
X L O E R X CH BN E &N L T
BV (P<0.05), MEHEIZ X - CULHER &8N L
LA CE D, Fe, MHERXEIRFEAXD
FAEZREIIFR%E TH D PNINEEREBIIEDHEEX
N 15% %<, BT A e A REEITFEZEAKEMN
14% SR & e o 7o TEIIERN ORGSR E T
ThHHEEETDHEMROBT VIaA ROARE
B (NHEERE X 7 vhoAf RER) IXF%T
B, NHEEREDZVENERX DR EROF]
HENEWEEBZOND., —FH, T7rviiaA R
GEICERNE U BRI E R X O E R
MENTDEEBEZLND.

6. BB O R AR AN KA BE D A Rl 2 RAF %8¢
[ZOWTIEEOFEE Tl 2 &, B - fRig &
H1Z, *FIRX PR K X <FE#h % 5 X< X o
JEIZRWAES & 72 0, B TIERRIX & X,
KX LR h e FRIX, FEEE TR X L RFEIKIX O[]
CENETRABEENED ST (P<0.05). KkiE
TIIR R &R X, PRFIKIX & kX oM ic %
NENHEENPRD bl (P<0.05). % FEE
IR E K& R S5 72 DITIIERA X
THV, RFFRIZENTHERIEHT X - TULHE
HEEAEML, OB KRENZ /o726 0 & Hkr
TE 5. B, WEEE TOREIZ O TITxE

-
=

FOM CRU
®FLhoq R BFLHOAR
Y- &
3 3
2 N —
s By 7,:/ W -
1 aE
¥ig IPRER BRig
=3t =t
5. HIEEINEH KB L OEBICE 2 552%.

ROIROFmONERZ 3, RWEEAE 1 & L.
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X (78 BRb£<, SROERRILE ORI
FUECIIAEIZE D K 5 BT b 0 Lo
Sz,

7. MERERCABAZ DL LT DD
FRky 7T viadf REgE, AR) 7=/ —b
) OEBREOAER (WHEER, 5L, HiE,
FEEED) DR 24T - 7ok 5, XA B O IR
OOTHIBIC L VR T LA e, INHERE,
B, HRIE, ARSI 2EMma33E b
INHORRICESE, FUEHEAICBWTRD
EOEWIEEE 3, RV EkEE 1 2 LT, 3 B
BEZREl L7 L —%—F ¥ —h (K5) Z{EML
oGS, LT OB N7, bbb,
BERE M 291X S AR ~ DRI DD, Hx
RELEESEDLEDITIIDEHTH D, B
ERIEELONRITH 3 » AMIFHET 5 & 4, i
AE[ET AN 1181 C95 ))& B S T 54 i KO RIS
XL THHRATH-T2M, 5% S OICHEE, K
H, [ EERETT 2 RN H 5. JRFAKEE
FERITRT Ve A REREZEMIETN,
DERITHT 2B/ NS hoTz. T2, XiAH
Wk EXEORT AV IaA REENRHENT 5 2
ERB LN o7, S BIZ, MIARIZ L - TR
BE (1Y) PBRESNLHTD, WEMOGEED
RPN TH-o7-(BE 1 — 1,1 —2). A3RIFERE )
1% P17 OMERBRIC L > TAREXE% 5% LI LS %
BRNEHEIN TN D, AMHEEICINELIT> T

FSU
B7ZILAOTK
a8
3
WRUT7 /- BRUTz/—)
= s =B

INEEER iE NEEE

L>d
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FE1-2

RO ERGET 25 G IIREXEDRANEZD
N, TOREZIZOFNHEEST S, Lk,
HBA 2 D RS (T HE ~DRKEZDIRANZBE,
W7 AT aA FEENENT D Lnb~ A Vg
T OREETTEE LTHDRFETHLEEAD
N5, mB, PEOBFHEMIZE WD TIRAKE <
B O 3EH LI D B O XY 217> T
W52, —J5, BRITATFEED DO D HR IS
72, FFHRIEZ B L T 258 1 XRTER A2 7%
TRENRDD.

i

PN AR e VAT S B Y NI N3 S By
W OMFIERH /R (CFRk 27, 28, 29 ) |2 X
D FEfE SR, EIEEE RN T 7 ek
KSRt SN, BRSALICEST 5.

CIRMABRORR (FE) LAY Heo o BES OF)

51 ACE
1) FiRcEEAHEE, JF ERE, BATTR, IR

2)

3)

4)

AU B OREVSE (B 14 ) Ephedra
sinica Stapf DR VHEICBE T 25t M
YIWESE, 41 (2), 28-35(2019).

RHTAR, 2 RBGE, =Emi, &£0EH,
HHESE A VB OREEE (5 6 W)
MENFEGEHBEXOY A I RE#ICS T 5H
HERE . EAMMIITE, 37 (2), 9-17 (2015).
IR, R, &HdV, THEEE %
BEAR, BOF, HEHE T UREEY
DOFFEE B 11 ) HENFHHBEXOK
BB~ A RS IC BT 2B MRERE (2).
S REIEE, 40 (1), 29-37 (2018).
KEHLL, BHITE, FHES, KBRS,
EBHTE, HEHRE . <4 UEMEY OB
7 (58 2 ) WD FIATOEERLN
TIAOA RERICKITTHE. EAMMT
7%, 35(1), 1-8(2013).



5)

6)

7)

8)

9)

10)

11)

12)

RIS, RETAR, 2 RS, 52 HESE
RATEEY ORIEFE G5 7 W) W5
HORTIVAOA REEORELN EHIEM
BEOOENE. EHAEYATE, 38 (1), 20-27 (2016).
HA, FHEER KR ICB T 2 HIEIRE Z
W7z Ty haNE ik & hi i 7B 2 58 D ¥ T I 6
B AR TEAREIEMERE, 71 (4), 546-549 (1995).
KINEH, KYTES, mERE, &HEEE:
et FIER (WEIRFE) OWERHANSY
A X DRI R IT T, B, 65
(1), 41-47 (1994).

T, L, AHNB D, KRR
BV ERERORANTT L >V a
Ulg, Y AI)VE B, BE WMESAHRICE
A BB HA T EIEEEME 67(2),
147-154 (1996).

LREINFN, FLGRAME, WIEHESE, Vo4 REGF
XAV B OKEETE G5 9 ) YA UE
FE¥Y) Ep-13 HEXD 7))L 01 REBDFE
IZDWT. SEHMEmSE, 38 (2), 10-16 (2016).
EA Ainsworth, KM Gillespie: Estimation of total
phenolic content and other oxidation substrates in
plant tissues using Folin-Ciocalteu reagent. Nat.
Protoc., 2, 875-877 (2007).

R, ARNWE, RAER], A)IKKER,
HAKE—, WHHIT, BASHE  EEOE N
MER) 7 /) —VEOGRIZEAZEE.
FESEAEPE RN E B 5, 14 (2), 87-92 (2007).
Fim s iE : EFMEHBEOEVNDN "DREL,
IRENBD, hresRED, H®ND <]
DHHF P DI EHRIIRITTRE &
WL, 96, 33-47 (2003).
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K=

Natural history of cicuta, whole plant of poison hemlock,
imported from Europe (Part2)
Poison hemlock

b IEA

AL E K F AR 3R o [R]
T060-0812 ALWRTIAEX L1278 6 T H

Masaki Anetai
Experimental Station for Medicinal Plant Studies
Faculty of Pharmaceutical Sciences, Hokkaido University
Kital2, Nishi 6, Kita-ku, Sapporo 060-0812 Japan

ATH 20204 9 H 12 H
ZHLH 120204 9 H 24 H

E B
IR D & U CHmE, B L LT I NZRIEEOEFREY TH
HR7 =V roERE, RAOHE, F7EV EORRE, 4 OEE, BAEICET
DEIEORES, B, BEICLDIEBHER SOV THED -,

EREELLYE] PERTRIEZDRIK

ATFR Y TR LT ARER RIS O,
Al Fr=vvr (BE1) 2EOBENGEL<
RHINTHWDOT, LFIicaxxximfs s (F
BRUTER)D. 7ed, IRFEREFTFEIC, 12T, 11T,
M1 % T.] 2z,

FIZi, B FANICEOM BB TWD
DT, KR 1IZ3R79.

iy T2=9 A <%a2FFan] @15
TS5 9T, RKALFALTN] X TFETT 0T,
V=N
WE, mY SR, HERR=TF
B, mE Z=UTKY, ®§TY, B3 VKT p—

vy . kr=vvv
BT BR=INMET 53, Rkt = THRLERE LR T AL X AL KHEN, 1984.7.11)




B

Z

9

_ 4
~
x P
5

5

i}

k

F

B 1. TEEESTLME] SHirni-Kr=v 0
C&36—21 T U/ FHINLZER, FH)IEE
¥t/ 1825 4E /4T

N BET VSEERER Y. EANFE=VT
HUEE, YCIR7 U T EHEHRT AL mikta= 79
s, TR LAY EE S RAT Y,
WIRFE 7 ~NSET /) By, e =T,

S =AT Y, B A= FET
AP, TSR ST HE AT
BR, BT T T BT simopr =T (12
FREET V. RAFIE s — =~ 7 AEA
T, A, HREEIS O TR T T, HR
NLEE T EA Y. TR G, B
e ) =k AR S ST R LB AR, B
H A b RO SRS 7 LT 5T 5L,

D URANLE T L R E BT & A= S
%, WBHR s ) B AR ) AT H A LA
WS VT IR R T BRI S T S 7 2 MRE
AR, AFE=IEL SR s R BT, —
g rﬂ?7?“\,\ U— bty r—v )7 N4
WET U RTINS ) Iy =T = S
ST, S=BRURIET U, RS ROR
T CHEER T ), REA, HHER=
FRERVEIRT U, BB Y,
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e T VAT I T,
BT EMT R T R =Tt TR
cANVES Y., —f XNV AT, AV,
=Y T MY VEANERGO =TI
WRT Y —Ff (R )L AT, X FaaAf N
NG NENEREL=FET Y 7T Y. X—
FRKZ T I BT U s fEE = v 7 3K
AhEXORLYBET B 7EENH T IE ) BT
o kT T T

OFti= A=KIE, w55, FHHEHY [ ET
S, T U TR =5 Y = S = 5
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HIS, fE/44 1% maculatus, -a, -um (adj. A) BELD &
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15 i) LEDLN TS 9. BAIEERF Y Vv 4
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F1 N7 =0V rOECERT D %4

E 4 - & A&
T F L cicuta, conio
I —AKFZ7 U7 hemlock
TITL e e vt o,
B H ﬁzﬁzgkhemlock, deadly hemlock,
o BB
Fow—7 akarntyde
74272 K  myrkkykatko
7T A grande cigue, cigue tache
KA Gefleckter Schierling
A2V T cicuta maggiore
FT K gevlekte scheerling
IV — giftkjeks
RV~ H v ansarina-malhada
A7 x—F 2 odort
A XU A hemlock
TAUT poison hemlock

22— AZ BT pegava (velika) kukuta

R 7 & b EATHERR

EEEITHEIREML, Fxl25l& BT RBN
b5,

ST DREES B 40 BB S RS
E3KC, Lyttacaragana (Y F N R 3 UE) O
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BIXE A LD EH LKL, BRUARTIHE KL
DEE B IIEL 2> TORGENME T T



ZERMBNTVD W, TN T ORAK
HRENE, ZUVTF NI FUBOEEMENT LA
REBRIIICE BTV D 1,

HEEFsZ itk v EOEFLRLS 5.
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2, F7=vVroELHETHD.

#FZ 19 o hemlock (X7 > 7 va¥% 7 vV iED
hem-laec (F&3iZ OFE#7) 2l L, 1500 4LARTIE
Conium & Cicuta XX STV g5 72 619, B
ROFEEIZS hemlock 1%, D K7 =v 22, @D
SIE- -3, @ K27 €U (water hemlock) 72 &
K27 ¥V B ORER, &5,

INoDZEND, HHELHRLTVWALIITK
=l RV IZLKERSNTEY, T
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BB RO E WV C A R, T OE R, RIE
KN, IRfasEEL, MERNEEORNES V, MR
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U GilE, WALERIEENE OTEK, SR, A,
R, =R OVEEZ K- L, 14 CIXEZ H
X, HAFOLEEIERICRE LD Z EBH L. F
7o, I ZEOREXZB Y, &L L TOflifE%x
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—7, EREEFEHEORNEDOE L HL 1D
FHETD. b, U~ITAREK 1ekg 252 ThH
TERNE 2. O AT AERR) 14kg 252 THEM
X2V, T u A RIIBEgLEAET 5729
T-H#) 4509 TldE & 72 b D,

INOOHKT HMEOHEBIZONT, SHF
UTFD3HEZXFT D2, OBEN & Zoftio
R CHRE D & &IZ 6 5D 7%, QFMIy DL\l
TEAOHE. OQBEBRICBIT2HONEYO
.

IR, BARERICE T 2EER
NP =T REAE=F Y XFHT A
S—n yNFED K7 =0 VN STBUER OIT
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- B ER, RITEWE, 1824 (LEL7) 4.
TL R & % 0 JEK20km o #i [ o 3R AKE360
Tl 2 GO,

- (FERE

6) 4.
SR J OV BORFH290HE 4 FL .

AAEYE  wddw, 1873 (M1

M EERZDEE

g & B DORBEZ K 2 1T T2 9, Ky
BIIFEMA L LTRIr &z, LIEH < o
s L LTHRnb. R7 =P ofiidf)
HISCHERIE, 3 OF~T2BR Y Tk 1884 (MR 17)
F2ADORME= THAMYA R Th o7 ®.
AEZRAANDFIZLIDENOBRETHS.

BT [E R0 & B O To AR TR 6 R

#2. K7 =2 V0L KO DEE

AEEEd] (1892 @ BAYR 25 4F) T hemlock & Y
poison hemlock (Z K27 => >, water hemlock {Z
RZEY ZFETTNED, L, rEREY4 )
(1912 : B if 45 4) T iX Conium maculatum L.
doku-zeri. K7 BV J & L, FeETH 4 5] (55 101l
1922 : K IE 11 &) T % [Conium maculatum L.
doku-zeri. RZEVU] & LT, 3l Kr=r
DDA EHIFRL TV 4, EERIFEE OE
L)L TR RFSED (1921: KIE 10 42) T [#
#& (Schierling) Conium maculatum] & S2IH L, K
=V OB EH 2TV,
ZOXRDCKREFRETIZRZEY &R
Aoz, 70, BATE THfEE, a =07 AV 17,
X2 —HZEDOATRS A ONTED, RAICET =
VUVIIE L TA RBICE > TW5., AL %

FA IR 4 #H 4 & AT A 4 (ve) SRR SCHK
Carl Linnaeus Species Plantarum (FE#OFE) 1753 — Conium maculatum 4
FHIZE - 594 I EF 45 1824 (LB 7) RME (W Fv¥) I=UL-IF2TF2h 2
BOF B EE ] 1837 (Rfk8) ¥ Fa—X aza e wFaTFal 25
U— Db R RE TREE Ve IR 1856 (LB 3) RIEE (F=2—4) A=alh-vFaTFal 26

NIRRT AR EOR SIS 1871 (BliR4) — TRy H 27
g Sk SR 4 5 1874 (BAYA7)  Conium ZRMEE Conium maculatum ZefE& 28
VLA - IIRFEIE FRAL SR~ 1875 (1A 8) Kyd Conium, Hemlock — KMfE®. =Z=T L ~F2T7F 2L 29
A7) x— - |k FRA)EER 1876 (15 9) RME (I Fa—%) FrEEsY) 30
221 RS 75| 1877 (i) BE CxT2) B s vxms g ¥
AT BT n KM Herba Conii — 32
N d A AR 1878 (1) OSEB RORE Conium naculatun 33
GRS - ZRH - A HERTERALAN B 1883 (BH¥A16)  Conium ifftaeEL Conium maculatum R ES 34
TR = EENE7EE 1884 (BHR1T) — Conium maculatum K2 =23 Doku-ninjin 35
TERY: WERFEAR S B e 1886 (BIR19)  — Conium maculatum K27 =1 Tv 36
KM =B 5 E KA EREY) H Sk 1887 (HH7520) — Conium maculatum T F =% 37
WAHE= T ARA LR 1892 (H¥A25) — Poison Hemlock Doku-ninjin KZ=v> 38
T ER SR 1893 (BHR26) — Conium maculatum (E<IZALA) 39
T HIME—ER fase == 1903 (1iH36)  HfftEEL  Herba Conii Conium maculatum FAfRHE 40
TAFHE= i [E e 4 1912 (B1¥R45) — Conium maculatum Doku-zeri KZ VY 41
HEATFEACRR WA R A RS 1917 (KIE6) — ELIZA LA Conium maculatum 42
)13 [pE3ETE S 1921 (KIE10) — #fF (FZ+EY) Conium maculatum 43
WAHE= TR 4 e 1922 (KIEL1) — Conium maculatum Doku-zeri K27 ¥V 44
=T Kt 1925 (KEL)  — By, Sy maculatun 15
B HE =R FEL L F A 1928 (HEF13) — K7 =2 Conium maculatum 46
X A ARIE B KA FAEY) " — EIZA LA Conium maculatum 22
ILNE—ER - SEEEER ST 1929 (BBfn4) — ELIZAC A Conium maculatum 47
PR KRR - ARASET  RTIEHSH B AR 1931 (lBfne6) — Conium maculatum K27 =Y vFa—H 48
R AT A BRGRER R PR R A B gk 1935 (EFn10) =0 A% Conium maculatum & <IZACA 49
A =F5 KA BT X 1936 (HEFIL1)  — K7 =2 Conium maculatum 50
RAZEM I A4 B Aol 1 I = Conium maculatum K27 =00 T Fa—H 4
MAFES A 1939 (BAf14)  — K7 =><> Conium maculatum 51
A KRSy 7 WFSE 1941 (BEFn16) — LRIZA LA Conium maculatum L Xw—7= 52
A Rl SE R DAL 1943 (IEfn18) == ALK ELIZA LA Conium maculatum 53
PSS S o RFZE 1973 (W4Fn48) K7 =2 Conii Herba KZ =2  Conium maculatum 54
X EREEELZIIE SEPNE 1988 (HHF63)  — K7 =2 Conium maculatum 55
L. 7L AxA N—T DEE X 1995 (FRk 7) ~.ua 7  Hemlock K7 = Conium maculatum 8
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/N AR [

FIFOrMHEEIL 1684 (HEI0) FITHRATD B/
AN LTz, 1791 (BB 3) FAERk D T3
EOREE] 114 ORI RS 72 6780, FE D
SiEWE ~fisf HET oo 1871 (G 4) FEIT/Ek S
Nt ) A ORI AL TREINTE
D, XU XOLELRA5 . KFBIFALE (an
A7), LAFE Frr<), @k (v~aR ),
B (RUABT R 72 &hy aWNIZBIEDO4
EHZTHDMR, XU XIEhyanizn. J
H, EERGLGRWEEYE L THR-> TS .
D%, HENLDEDH LWEEEKRT, 1877 (A
15 10) FICHFKFORISE & LR IE & 72
ST B, ZOFIEF AT LT 1887 (H1h 20) 4
ORI, FAICAE L TUFa v BRAHE
TN B 3,

QP A AR I AE ) ]

AKX 1908 (TR 41) FITa%E <41, 1928 (1
F3) A AR S KORIRFET L 0 il - B IXE
JIAERT (B HEAK EAE1TH) ICBiE LT
Z @ H$IZ TConium maculatum L. &< I1CA CA
L, o=y WL B, fRE L5, 1946 (1
Fn21) b 2017 (CEpk 29) £R3Z, £ OB
FE N AT A RRBRAT (Bl [E N7 = 3K A i AR AF 22 )
DEH T o 7=, JIETHICBEET 2 ERTO 2017
BT7ATHICEHNORELRKE LR, F7=
NS ) S/ Y N
QW5 U Al A= AR T 6 T R A 5 s e o

1918 (KIET7) 4, [EfE O i) O H
B BR G 2N By R R g B EACKIBERT (B & B )
IR bz, £ d 1930 (BEFn5) D HEkIZIL,
HEfEYD—>& LT IConium maculatum L. & <
WA CA WOER Al 2] Ldh o7tz .
AR GRS A AR USRI R LA B a0 7
EhRRTC, BUEIXALEE, FU, Foak Lk OVE-1-
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B - R - SRBIF ST IAE ) BRI SR v &
— ML TRY, N7 =y udduEmftsess (4
HT) OB TOIRLEG LTS 0,
@B R 38 A [

AR[E1F 1956 (HEFn 31) FIZBARR <4, 1990 (F
% 2) 34T O B & [Conium maculatum
Linn. K7 =2 r) L5 0. BARRLKREBEIZY
7o ol E EMAITTE T 2017 CERk 29) 4RI R
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FAZHAT LT R A B §%12 % TConium
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