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Studies of Cultivation of Ephedra Plants (part 4). Multiplication of Ephedra plants
from herbal stem cuttings
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Summary

Multiplication by herbal stem cuttings of Ephedra species including E. sinica Stapf and other 2
species were examined. As a result, the cuttings showed rooting in the plant growth chamber, under
the conditions of 25C, lighting 25,000~30,000 Ix for 24 hours, though it had been reported that
the multiplication by herbal stem of Ephedra plants was difficult. The rooting ratio of cuttings in
the plant growth chamber, more than 80%, was much higher than in a simple green house.
Moreover, the multiplication could be done from early summer to late autumn, and a 10 cm long
cutting was enough for multiplication. On the other hand, the rooting ability was different with
species and even in individuals among the same species.
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EAGR EICR G I NS PSS TR
1%, BITEHATEEEZHENS OAMIC
kFEL TWws, —75, FEEOHTETIIEA
BENF DL, 1980ERNSEEL T
Ephedra sinica Stapf O ENfThbNIiTWVW3
N, BRGRESCH R 7 E DB AN S
1999 IR IH 2 B L T 52, EHESIF
FREE D EPELE B LT, BEEHIEZEIT-> T
S/, PETIERRE QR A PE I — R ITE A
MOMTZHBEL TIrbNTnaA, HET
FBRRFRICBNWTZEOMT 252 2 ENRE
#WThbDH. £7z, HETIIE sinica & HIT
THARIEREHID IR XD E. intermedia
Schrenk et C.A.Meyer & UXE. equisetina BungelZ
BENNETHDHELTHD, EE, £E5S
BRIGEHASATOWDNRBNAR RN, £ 2
T, HATORE AR D DI LR RS U
P9 WE. sinica 2R B E L, Al Tk
SFER S NTAREZZFIH L /=3 L REIC
DNWTORREME L. MFEEBITHE
DEREMNRETH D I ENHSNITR-
M, EBITIMRNSZRONE 2155 T LR
THholz. BHEEZATL ELHOMLUHE
NEHSNBA, E. altissima Desf. % E. distachya
L. Z AW=9E Tld, HEEZO#H L AREIZN
HThdERMEINTWDY. £2IT, Kif
FETIL E. sinica Oftll, F/X—)LEX T VHED
E. pachyclada Boiss., H1[E# ® E. saxatilis Loyle
ex Florinfs EOHEEEZ HEBMEIE LT, E
TN AWM N TRR &SR L 2
BEORFHLUARKIEEE ARG L 2658, FEN
NESNZDOTHRET 5.

KEMR

MR | IR R R R AR A5 - Al
HEREEMNEE AR (BT, EAEY
BE) I THEE I N TWS E. sinica Stapf, E.

saxatilis Loyle ex Florin (= E. likiangensis
Florin), E.pachyclada Boiss. (:%/N—)LFEDA
4y #E#EIL E. gerardiana Stapf & E. intermedia
Schrenk et C.A.Meyer O HifES)), DEEE.
Ax:N—XFa71 b, G20k (Zv¥
AR . I Gl . dilcREs i+
(77 25—+ kXASHMAKEY). #H
RS MERURY b (EEIem), 1F3
HHE ARy b RESH : ALKS4E (A
EAL 28 b B AEFT LPH-200RDSMP. iR &
25°C, BJEZ80%, 4xT24KsI4t (25,000
~30,000)L7 X)), RLRFEZ—ILNTA
(REERZL). HLEEORE L Ede
THUZERICRFELAEEL AR %M
L, BRI U TEESBXVEEZHMH L,
HiOE T 1Imm TR L 7=, (BE1)

%ER1. Ephedrasinicaz AWEHELROAZ &
RUOMREGPT & FIREICE T 21458
1) EBRMEROEE

SAE4LL E@ E. sinica (G- 1£k) OEHEXA
A, fHLEOEI I DDO3~10cm AKii,
@10~20cm &K, @20~30cm Kiiii, @30
~40cm D47 ) —F I Tt L7z, L
ELTN=FaT0 IS (1:1) 24
W, BEARU Ry MZ4~5em OFESITH L
7z, FEERHIR 0 20094522 HICHLAL,
QK VOQIFEEIOH22H (54 A%), @K

—— —
o ———
m— = ==

‘HH 1 : #LEE (Ephedrasinica Stapf : 1 — 1 #k)
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Z1 fFLEORS LREHTOENICE D FEREDIHE  (Ephedra sinica)

TN—="7 O 3~10 cm A @ 10~20 cm AJiis 3 20~30 cm Al @ 30~40 cm
el 2009 4E 5/22— 5 4 A 2009 4 5/22— 5 4 A 2009 4F 5/22—10 » H 2009 4F 5/22—10 » H
IR ST ATREHN A2 ATREHA ~U2x ATESHA AUz ATKESN ATz
F& (CF%) em 8.4 6.5 16 14.4 25.4 24 34.18 33.5
mx (F) g 0.09 0.05 0.19 0.13 0.2 0.17 0.27 0.24
i LB D% 6 7 12 12 11 12 8 9
FEAREL 2 0 6 2 9 3 5 2
FEIRE (%) 33.3 0 50 16.7 81.8 25 62.5 22.2

* 0 NTQRENOSRMN ; WE25°C, WEE80 %, AJT24MMi4T (25,000~30,000)L7 A). NT AR

IREEHREDORNE Z— LN\ AN,

@IFFAESHITH (W10 AtR) ICFMRIRRE
Rl L7z, BREGT &)V — T OREE
TOEALLZRBANELEZ— VNI ZARIZH
TFTHRE L.
2) #EFR (&ED
ANTLRREBNITRE L 724 LARDFRRIC
DWTIE, ZIh—70 (HLEOES3~
10cm £ii#) 1333.3%, ZI—7@ ([FA10~
20cm Kijw) 1350.0%, ZI—T@ (F20~
30cm Aji) 1381.8%, ZI—7@ (F30~
40cm) 1362.5%THo>7%. —FH, EZ—ILN
TANICHRELZHFLARDFEBRIZONT
1%, ZI—T7OI0%, ZI)—Ti316.7%,
TN —T@®1325.0%, 7 I—T@i322.2%T
Horz. Uk, §XTOTIN—TIZBWTE
ZINTZAE DB ATKSEHBNITHRE L 2
HREWFRRZRLUZ. FBRREEZ T H21C
R

FER2. 1 UARHFER & HIRE(CRI T 2145
1) EBRMPRUFGE

SAAELL E@E. sinica (1-18k, G-1#k) @
HEEEZH W, B2 4MHICHLUE (F
W—TD; 24K, 7h—TQ—@ ; #%20%)
ZHEME L TR L, — i IR (T FAR 2 574 L
7o FEERWIH (FELUARH~FEWFMHE) - O
(1-18) 20104E6 HSH~[4E10H19H,

HE 2 : E. sinica O LR D FEHLIREE
L2 A& IR U T o Tk,
T2 A TR, IV ABRRIEIC
FRL TS,

@ (G-1¥k) 20104E7H14H~[F4ETITA21
H, ® (1-1#k) 2010410H20H~20114
3A27H, @ (G-1#k) 20104E11H21H~
20114E3H27H. AEIIN—IF251 b
N (1:1) 2HW, A FIEHHRY M2l
AT DO4~5cm OFESITH L=, REL
ANTEERHN.
2) R &2

FRLIZOVWTIE, ZII—TD1k25%, @
1370%, @1350%, @DII85%TH >/, Ek
FERMSIE, 1-1E D B G- 1RO MR
He 1IN E WRTBEMEAVURIE S Nz, A I
Wid 5 &, FEMRRIITALIBEICHELARZTTZD
OB TH o=,
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#£2  HUKRFHHOEWIC X S FIREDOHE (Ephedrasinica, A TG aRNIZIRE)

F1H (11 %) FE2H(G-1 %) FEIH(1-1 #) FAH(G-1 %)

2010,/6,/8~ 2010/7/1~ 2010,/10/20~ 2010,/11/21~

2010,/10,/19 2010,/11,/21 2011/3/27 2011,/3/217
LB OE () 24 20 20 20
FE&* (ecm) 14.3~18.7~25.1  12.3~23.0~35.8 12.1~19.4~28.5 13.0~19.9~27.3
FEIREL 6 14 10 17
FARE (%) 25 70 50 85

* 10 () WIEBRRES. £HHIHRUARH~FREH R 2R3 (WESHH)

* 20 R/ME~ I~ K AE

£3. FA—EOHDEWVICL ZRIREDOHEEIC
B9 2 i&5t

FEEE2IZBWT, E.sinicaD1-1kkEG-1kk
THRMRNRZ 572, 22T, WkzEHN,
FERICEDENERFL 2.
1) EBRHMEROFEE

E.sinica ®1-1#k&G-1¥kZE MW, 20134
11AI3HICHEEN S LI E 24467 D
ML, HEE3N—Fa2F71 b )l
(1:1) Z2HW, A1 FIFHEMARY MT1AT
DRISeCM OES I L 7=, RESA . ALK
S38N. 20144E3H19H (4 A ITHKE
DODAEMEZFEL /.
2) #ER

1-1HRIZTIARDFEM (FEMRHE45.9%) L,
G-1HRIF22AMFEMR (91.7%) L, EE2E1F
ZRIBE DGR NG S N7z,

%ER4. Ephedra saxatilisz UL =& LFED K Z

S ERIREOIERICEET 2445
1) Hi&

FERKR : S4EELL E O E. saxatilis (5-1#%)
ME23KRDEINELLHELUMERIL, £
ToOfMLEOESLEEZHWE L. AL E
LT, N=2FaI100 I (1:1) 24
WV, BERURY MT4~5em OESIZHEL,
TRTEZ=INT ZANITRE L. EE5iY

3.5 -
3 o (MBI ]
a ACKRFEMR
~ 25 g
o
o2 o -
L i
S B o
g0 &~ =
H A
- A |m A b
&1 =
m
0.5 B
0
15 20 25 30 35 40

HLEOES (m)

1 LRSI ROES EFEHROFHB
(Ephedra saxatilis, £ =)L/\™7 ANIZ THE,
6 A FRIELAR, 115 ARICHHE.)

il : 200946 H24H (L AK) ~20104E5H
130 (K114 ABICHHE) .
2) #&R (M)

FEMEII23AF 194K (FEMHEL2.6%) T
Holz. MLEOEIOEEIZ25.2cm, EE
EHFL.79TH o720, MLEOES EHM
ROMICHBIIRO s NRho /. HEICD
WTIEL.6g L LD 1TIRRIZAETHR L 1208, 19
DFOARSEZTREBLTHBO, WMEMHBEIX
BOLNKRN>T. £, EINFEATHN
FEENZNDBDIFEENRKN EEFEKL
TWaM, ZOKI EFEBROMIZHAER
FREIZRD s Nizho 7z



5E&5. Ephedra pachycladaz W\ /=3E LFED
RS ERIBEICAHAT 2445
1) EBRMERVEE

Btk « 544D o E. pachyclada (2-1
¥R, LBoEIICXD, O3~10cm A&,
@10~20cm Kijif§, @20~30cm D3 JL—7
2, BEEREZRELLE. HLELTN—
SFaTM AN, BERY Ry b (EE
9cm) 126 ~12AF D4~5ecm DIES L,
ANTRREBNICHRE U7z, EBRIIRM : 20094
10H23H (#HLA)~201047H14H (&
9 AEITEHIE) .
2) #ER (R3)

FRRIL, ZI—TOTIF43.8%, VI —
T@TI350.0%, ZI—T@TIF42.4%T
#H-7-. E.pachyclada iZBWTH, HLEOD
ESERBEOMICHEREAEITRD 5N
molz.

ERBLUER

1. XAVBHEYOEEZDHH L AREIZDON
Thrat U7z, HARSERT S IR O K O 5
Y O—FETdb % Ephedra sinica z W TH LFE
DEEIAREBFIC DN TR LZ/EE, 3
RTOERIZBONTALRAREHENDOH N E
ZIUNTARNK D B EWEREERL, &
HEWERBIIGH FTAHICHLZG-1#%T
81.8%, 11A FAICHL/ZG-1#T85% T
Hol-. BEHS3 IL, E.sinica tFEET D
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RS ¥ BE. distachya L. ITDOWTHEXT
O LARIIR#ETH 2 EHE LN, Kt
LD ANILKRS&HEZMMAIT LI LITED
E.sinica T80% A HFEMEZG2D T &N
TEk. NILK[IRHENTEESES I LOF
RiF, EZ—IUNT ZANIZH L TRIRA25C
T—ETh5I &, HBHEFFHNEN (RX
24Kff) 2 &, BAREDA L AMNBRNWI &
BEMEZSNS. —F, E. saxatilis TIEE
ZIUNTANTEELTHI0% EZHA 5%
WE%ERL7/”. F£/=, E pachyclada TIEIATL
[SEMNICEM U 258 OFEMREII50% k%
DTH-. TS ORRIT, FERRITHER
EMHDHIEERBLTNWD., 5113, FHiH
AL EBIT, NLI[REHBNOIRE LR O R
IR ENEMBICEZ 2 BEORE T H0H
MH5. 128, FRBIIENADEZ—ILND
ZANICIRE L 7= E sinica bk B FAR L 7=, BEH S
DFEBETIM L 720y o 7= DV 5] W 5847 A% 5
O TWeZ ENERTH L ATHEMEN D S .

2. WLEOMY/ARARES (RIRVED)
IZDWT, E.saxatilis Loyle ex Florin @ ¥E 3%
ZRHWTHH LZRR, ROEVHLEN
0.69 (E&25.2cm), HEWHHELFEMN3. 1g
(22.9cm) T, BRBEWIFLAEA17.4cm
(E&1.50), EWHL#/N38.8cm (2.30)
THHM, mOBEWHLEZRNTETH
WLz, EIiOonTH2%H, 3&FHICEW
FBLETIIFMBLTHD, HlLEOKREZE

3 HLEOES EFMREOME (Ephedra pachyclada)

IN—TLR& @© 3~10cm A © 10~20 cm A ® 20~30cm
£ (em ) 6.4 15.8 23.1
i LB O 32 50 33
FERE CERED) 14 25 14
FEARZE (%) 43.8 50 42.4
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RS OMICITHERMHENRD 5 Nk
Mo 7z, F7zE saxatilisid B =—)L\7 ZAHIC
RELZBAEH82.6%EEmNWHBERERL
7=, ZFHUTH L, FEFRICEE L7z E. sinica T
WBEDOEIMNI0em L ETHEI130.2~0.39
Linie<, EZ—=IUN\DT ZANICRE L7285
B, ROEWRETH25% Lo k.
F 7=, E.pachyclada TiZEZ10cm L FOfE L
BMTHORDEWHUBEMRICHERLZ., &
HIERE RN S, Dl EbEWF L% $E i
THRRIFES, BUAREENLLTNIO~
1I5ecmBET I THh 2 LN, M
T, FIZAIEEZI40cm DN 513ES10cm D
i RN ARRN D 720, FEMRER & RIENITHE
SNLEHOEEZEZADE, MLRAEIIESIES
HINERITHS.

3. WLULARZITRD RERHIZDONT,
E.sinica D EEZEZH W TR L FER, AT
[GENTEM UGG, BRRIIFHLARHA
M20094FE6 H Tl325%, 20104F7H TIX
70%, 2010410H Ti350%, 20104£11HT
1I85% Th>7z. AREBRICBIL TIE, 1HM5
tThHROMLUBENERTE RN > EN
5, 6HKUNT0H E7TH RO AERI#kZE W
Tiiolz. £z, FBEOFHEIZ6H, 7H, 11
A UI3d4r A%, 10AMLIZS» AT
Hol. T EITHMLZEEITIIMmEE
10A E1LADHFRGETH - 727, # UAHIM
DRIy AEN o722 &N EEL TV lhE
WRdH 5. —7, F—HTDHKMETHMREES
WCEROHZD ZEMREEIN, HERLIT W
RICDWTIIFAREK Z L1 5 HEE M T2
WHERHDH. 5H FANTHUARL 2R5HR (55
3) ZHEET DL, fHLEEZRINT 2D
Maefbanbo lflEnsg. LnLLsn
5, SHIZHMENEAICHETZRTH D,
RIFFERERN S, BB LEEE L THA

TEDLZENHSNTIRS 72D, BT EDLR
WFRBTHLIZ V.

4. XA B ORFE LEITEE, Y00
FAIWAERKRL, ZTOBRICHEMRT S &A%
REIN/z. HIVAEKREFRICES £ TIZIF
H¥Z%d 5., RAKTIIRBEZHET 2
O EETREER L2V —THH
0D, HIVATEREDOHTHRMRL TWRWFLEE
Hhol., WHAL-ND LZBREORH LA
EHREICEDZDIIE, ANLKLBNTHRE
T2HATHHMLARLr ALLERBL THS
BT 2000 Th 2 LIz, 5HIC
FHLALZGAICIZIALRICEMT 2 Z &I
20, KIZWEMhoTIYA T O EEA NS
R TH D, Ho THRMBBIIEZ—IVNT A
NCRNTEET S ELT, BHE3AET
o THABZADONMEYTH 2 BN
5. 1TAFELUALZZEEITIIATRSR BN
TEHL, BEIAITHABANIERTHS.
£z, EZ—INTANPCEIMNCHRET 25
BITIF10r ABLRICHE AR A 2 OMNEY T
boEHWENz. Lk, RENITHETS
&, ANLKRHBZEZHAT 256 13 HHN T+
SO 29ABEIIAEE TICHLA
L, BEIALBEICHZEZ 2 DMNHEYITH S
CHBEIND, REEHRIKOLVWEZ—))
INT ATR ETIE6~THIZHE LART 2 DA% Y)
ThH»AD.
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Effects of transplanting time on yield of Chrysanthemum flower in Fukui Prefecture

KoEH OB B

8 He DR ST P B i A R
T917-0293 /MET4E48-2

Satoshi Mizushima

Fukui Prefectural Wakasa East High School
48-2, Kanaya, Obama, Fukui 917-0293 Japan

201542 HOH %A}

® B

BEHIEICBIF B F 2 (Chrysanthemum morifolium Ramatulle) o5& flRFHA & SEAE IR D
BIfRZFE L /2. 5~8AIIMI THFSEFE LFHZEML. WINOEMHIZBN
TH, HEAEONERBIIBAERI~4EE TH >z, BARINET, EMHNE< K
DITHEVIHD T DGR D 50N, SHSHEMTIL2,4139/m* TH - /=7y, 8H25HE
fETII7200m TH-7z. LEDZ ENS, %< OHEZINGET 212135 AEfAAE R
LWhweEX 5N
F—=TU—=N:F00, FUB, WUF, e, ERREY

Abstract

The relationship between transplanting time and yield of Chrysanthemum (Chrysanthemum
morifolium Ramatulle) flower was studied in Fukui Prefecture. The rooted cuttings were
transplanted 5 times from May to August. The peak of flower harvest was 3 ~ 4 weeks after the
start of the flowering in all transplanting time. The total flower yield was affected by the
transplanting time. It was 2413 g/m? and 720 g/m? for the study lot on the transplanting time as on
May 8 and August 25, respectively.

Key words: Asteraceae, Chrysanthemum flower, cutting, medical plant, transplanting time
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i

F /% (Chrysanthemum morifolium Ramatulle)
3, FOROLFELEREEYTH D, B
FI6WIE HAEFHITNEHE S N T WS EHE
277 ORFEHEYTHDY. 2045
DOF 7 HOAEFEE L TOMARIZ19,692kg T
HO, EEEIFHETDH B2,

FEH RN T O A2 H X B AL SN Bt
PIEREERER T, WETaYF
Bi%) LLTHEINTOWERKOFIN
HiEEINTWD (BIF, ZORMITHED R
CRF 7 THh2NBEACEROF 7 &K
THEDICAUFT ERLT D). FU DL
SR ) TEEFDARIEER) R 2 Bk L 7s\n
RO ERES EHE LW AE IR TN
5. o T, avFrOmEiblE, EFEELT
T, HAERSLHMEEZREDMTHIE
BtELTHMHHTHIEMAETH D, [
W DF) FHHIFH YA W
HATHBEACEROF ARG NT
WaAY, ATFT OHARENTOREHO
ERFan. BIEAOF7IAEZD &I
LEAENEEDOENVWICEDEF Y, BF
y, BXURRECHEIN, ThZITER
WMLl TWBN, JTF I TIIEDL D7
ERMNET Z2ONAATHD. £, F7/0
BIH BRI LETH D0, BIEZ)
ReBEERTLLMLFRENEELWL. 22
TAMAETIE, MULFRBETHEMSE %
ANT, mHARCBT23UF 7 QEANE
CEMER I ORRZ AL /2.

HRBLUFE

fE IR /IR T O R H 2 RS & AL NESE BE
oI S R SR S R T T Sz
ITF 7D Z, 20144E1H298ICH I A=
WAy RiT1480ERE L TR L BEEREUH ©
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BHkE L. b, TOBKERWTHEE
JEIZ K > TARRMEDOF 7 ZMefi L, #HHE
B THERE L TH TN OREZIT> T
W5, ZHELEAICEENNSemERD LD
IR LR AR S BRELL, TR S 72
BN—F2T1 FEFEDRE128 LI
I LHELZ, #LEZR2HERIIS0%H
Fw NTHEXALEZA T AENOHETEH
L, TO®IBIEENXDN I AENTEM L
. HLIFEHBLOEMHIE, #1OoEBOT
HBD. EREORIERIIZHEMICERE L /2O
SOV = MMREOKRENY B (E18m, #il1.2
m) ZHwWw/. EHHOLEAMENCTEE LT
{LREAERE (N-P205-K20=15-15-15%w/w)
Z1Im*Y47= 01009 EFML =, ¥kE20cm,
ZMI50em D25 A THEM A IZ30RRDHE L
FHieEmL. ABRMEHEAHETCE
L, @HE%EOEESXOHOEIERL 72
Moz,

BATEBHGA H B KL IR T H & dek L 72
REMBRBRXIZ, 12mX1Imz1IRKEELTS
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A Research Report on the Cultivation of Crocus sativus in Taketa City
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Abstract

Taketa City is the chief district For producing saffron (Crocus sativus) in Japan. At present, its
population is rapidly aging, and the saffron farmers suffer from a shortage of successors. To inherit
the know-hows and skills of the cultivation and processing methods of C. sativus (Taketa-Saffron
Cultivation Method), we investigated the members of the saffron section of Japan Agricultural
Cooperatives Oita, Division of Taketa. We found that there are four key know-hows of the
“Taketa-Saffron Cultivation Method”: 1. enhanced enlargement of the corms. 2. application of
phosphorus fertilizers to the field. 3. blooming flowers in dim rooms. 4. quick drying and
preservation in the dark after pinching off the stigmas. We hope “Taketa-Saffron Cultivation

Method” would be widely known and successfully inherited.
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Studies on conditions for breaking dormancy of Yamato peony (Paeonia lactiflora
Pallas var. trichocarpa (Bunge) Stern) and its artificial cultivation
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Kyoko Nakamura®, Kana Ohno?, Kentaro Mori?, Yoshihiro Takikawa?, Koji Kakutani?

DPharmaceutical Research and Technology Institute, Kinki University
3-4-1 Kowakae, Higashi-Osaka 577-8502, Japan

2 Plant Center, Institute of Advanced Technology, Kinki University
14-1 Minamiakasaka, Kainan, Wakayama, 642-0017 Japan
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Abstract

Optimum conditions for breaking dormancy of rhizomes of Paeonia lactiflora Pallas var.
trichocarpa (Bunge) Stern were examined. Chilling of rhizomes at 4°C for more than 4 weeks was
most effective way to break the dormancy of the plant. Cultivating the rhizomes at 18°C in glass
greenhouse was found more effective to promote sprouting and flowering compared to the outdoor
cultivation. Moreover, artificial cultivation using coco blocks as a growing medium was favorable
for rhizome growth and enlargement of the peony, and caused a greater improvement of
paeoniflorin production in rhizomes than using gardening soil and the rock wool.
Key Words: Paeonia lactiflora Pallas var. trichocarpa (Bunge) Stern, breaking dormancy,

artificial cultivation
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