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Effect of Auxin on Cutting of Scutellaria baicalensis Georgi as a Medicinal Plant
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Summary

The demand for crude drugs, specifically, for Kampo products, is increasing in Japan. Of the
60 major crude drugs available, 36 have original herbage sources. Seed propagation among
these plants can result in discrepancies in crude drug quality due to genetic heterogeneity and
can lead to stagnation of domestic cultivation that is essential for crude drug production.
Efficient cloning techniques have not yet been established for most herbage. In this study, we
examined the effect of auxin on Scutellaria baicalensis rooting to develop an economically
viable cloning method. Prior to cutting in May 2021, treatment with 5, 10 ppm of
1-naphthaleneacetic acid (NAA) and 5, 10, 20, 30 ppm of indole-3-butyric acid (IBA) were done
for 24 h, which resulted in more than 90% of rooting in all the treatment. Additionally, the
rooting zones revealed that the most vigorous growth was observed for 10 ppm IBA treatment.
However, cutting with 10 ppm IBA in September resulted in less than 60% rooting and
insufficient growth. Evidently, spring was preferable to autumn for efficient production.
Therefore, establishment of cloning methods of Scutellaria baicalensis can improve knowledge

on the manner of propagation of herbage and stabilization of quality on Scutellaria root.

Key word : Scutellaria root, Scutellaria baicalensis George, Vegetative propagation, Cutting
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1. NAA LRI 1T 2 F AR TE
Figurel. Rooting appearance after NAA treatment
Treatment of NAA: A, 5ppm; B, 20ppm; C, Oppm (control).
Cutting was done on 8 May 2021 and observed on 24 May 2021

F 1 BIRDWED NAA LILAE LFEO R RF 3 %
Table 1. Effect of NAA on rooting of tips of branches

Concentration Rat'(.) of Length of root W.'dth of Length of stem Fresh Weight of
Treatment (oom) rooting (cm) rooting zone (cm) plant
PP (%) (cm) (9)
NAA 5 91.7 431+£1.75a 3.29+0.60 a 9.86+0.30 a 0.58+0.24 a
NAA 20 91.7 4.85+0.80 a 2.97+0.10 a 10.29+0.40 a 0.75+£0.11 a
Control 0 91.7 3.86+2.25a 2.16+x0.35a 10.46+£0.35 a 0.57+£0.15a

Cutting was performed on 7 May 2021 after NAA treatment for 24 hours.
Twelve shoots were used in each treatment. Observation was done on 24 May 2021.

Mean.+S.D. Tukey's multiple comparison test (P<0.05).
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Figure 2. Appearance of good nursery plant after NAA treatment
Concentration of NAA: A, 5ppm; B, 20ppm; C, Oppm (control).
Observation and shooting were done in each concentration on 27 June 2021.

100
90 83.3%
80
70
60
50
40
30
20
10

5 ppm
NAA

91.7%

75.0%

20 ppm 0 ppm

Cont.

3. NAAMFRRLIZ BT DIHE RO (HE%)
Figure 3. Ratio of good nursery plant after NAA treatment
Investigation was done in each concentration on 16 May 2022.
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Table 2. Effect of IBA on rooting of tips of branches.
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Figure 4. Rooting appearance after IBA treatment
Treatment of IBA: A, 5ppm; B, 10ppm; C, 20ppm; D,
30ppm; E, Oppm (control).

Cutting was done on 8 May 2021 and observed on 24
May 2021

Treatment Concentration I?:(t)'t?n%f Length of root ro\(l)\:ilg;hz?)fqe Length of stem FreshF:/I\;iltght of
(ppm) (%) (cm) (cm) (cm) (g)
IBA 5 100 4.98+0.95ab  2.08+0.15b 10.82+0.90 a 0.76+£0.08 a
IBA 10 100 6.68+0.05 a 4.26+0.3 a 10.84+0.15 a 0.80+0.08 a
IBA 20 91.7 5.67+3.00ab  3.30+1.8 ab 10.45+1.3 a 0.69+0.30 a
IBA 30 100 4.48+0.55ab  2.68+0.75b 10.39+0.4 a 0.71£0.19 a
Control 0 91.7 3.86+2.25b 2.16£0.35 b 10.46+0.35 a 0.57+£0.15 a

Cutting was performed on 7 May 2021 after IBA treatment for 24 hours.
Twelve shoots were used in each treatment. Observation was done on 24 May 2021.

Mean.£S.D. Tukey's multiple comparison test (P<0.05).
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5. IBAMLERIZALN Tropkss (A&
Figure 5. Appearance of good nursery plant after IBA treatment
Concentration of IBA: A, 5ppm; B, 10ppm; C, 20ppm; D, 30ppm; E, Oppm (control).
Observation and shooting were done in each concentration on 27 June 2021.
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6. IBA LERZIZIIT HIGHEROLEL (EEH)
Figure 6. Ratio of good nursery plant after IBA treatment
Investigation was done in each concentration on 16 May 2022.
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7. B DHFEITHIT D IBA LI OFHRRTE
Figure 7. Rooting appearance after IBA treatment in different seasons
Treatment of IBA: A, 10ppm in spring; B, Oppm in spring; C, 10ppm in autumn; D, Oppm in autumn.
Cutting was done on 8 May or 29 Sept. 2021 and observed on 24 May or 18 Oct. 2021 respectively.

# 3. EADFEEICEIT D IBAL0ppm AL MH LA O REIRIC M T T 2
Table 3. Effect of IBA on rooting of tips of branches in difference seasons.

Ratio of Width of Fresh Weight of
T;sgtg;igt rooting Leng(t?n(]);‘ root rooting zone Leng?:;rz]; stem plant
(%) (cm) (@)
10 sp,\')l’a;/BA 100 6.680.05 a 426+030a 10.84+015a  0.80+0.08 a
0 p"?’TA;‘,’"t' 91.7 3.86+2.25 b 2.15+0.35 b 10.46+0.35 a 0.57+0.15 a
10 ppm IBA 58.3 5.60+4.00 ab 2.53+1.30 b 8.58+0.10 b 0.84+0.41a
28 Sept.
0 g%”;fp‘:m' 58.3 3.83+2.15 b 1.30+0.85 b 8.34+1.65 b 0.7640.07 a

Cutting was performed on 7 May or 28 September 2021 after IBA treatment for 24 hours.
Twelve shoots were used in each treatment. Observation was done on 24 May or 18 Octber 2021.
Mean.£S.D. Tukey's multiple comparison test (P<0.05).
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8. FKALEE-Co IBALOppm MLERIZ AN Cropis (A
Figure 8. Appearance of good nursery plant after IBA treatment in autumn
Concentration of IBA: A, 10ppm in autumn; B, Oppm in autumn.

Observation and shooting were done in both concentration on 11 November 2021.
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(9. R 5FEICHIT D IBALHEKOEEE (EEH)
Figure 9. Ratio of good nursery plant after IBA treatment compere with spring and autumn.
Investigation was done in each concentration on 16 May 2022.

3. £E VUMAWLN T E W, EREOYENILK L

M OF LKA —F T RN LNTE R TV D LARIZ I W TREAR DRREIZ IV 2 72 8 D FF
SR < BEIC 80 4ELL EARGE LT 9. it LA DOERICH A —F2  OIFHANEAL T
IR CAE A T LRIT L 2 R IR 510, STAETIE, HRIRETH D -0 ERICL -
AENTE7D, ORETIEAMMIEICmIT 72 A TEIHSNTEXZAF ) FOBEIHITB N TA—F
FoL /IRl LRKIZBNTEHS oA —F B W LARIC K D REEFEOBFIE S HE A



EFAEMME 44(2)20225F

TN 5 1319,

BEHRAEEICH T HOTFHEOSEVITISA DT
O, EHEMICBWTHEIHICA —F 2 Hn
T URBIHOR AN SN D, FrlicEE R4
60 fhH D DB 36 b HILZ A O BN 73 5
JRTHDHZ &b Y, BUE, FEAZIHIIE-> TV
HEEICBWTA =% & AW URIED
SR, 7 e — BRI KA A E ORE
bR EEOHEEL B TE S, —FHT, —
REZA N BTN D A > R — VERER IR A 0O
TEMNITAEZE X 7 1 (BHE) OREFERY CTh 5 F
g LAY NI (FAK) OEFMHYTH D
~ 7' U LIS O IETRE ISR S TN T &
HHomDH LI, Hahd—F v oMk
RKLBETHS.

AWFIE CIIREBEIICB T DA —F > 0
JERZBEH LT, aHx T 2RV LAKIC
BIOA—F v OREF T B DRBIED
1- 77 % L UEiE (NAA) ALELCTOHF LD JEIR
WCOWTHELZEZA, ZORIBRIINTAD
XTH 91.7%I2E EE o7z, BRBEOETORE
HEILBWTAHEERTARON R oT2Z &, ik
BI7Z2IE R TIT NAA HE KNV L0 $ 45
DHELRELZZ LD, NAA [T H %3
OF LA 2o EEZ L. KIZ,
BIRDMEEDA v R—/L -3- BslE (IBA) WLFLTO
FELROBBICOWTHTHEL-E 2 A, BIBFIC
FU T 5ppm, 10ppm, 30ppm (23T 100% D ¥
WENEONTZ. 512, RELREEOLEFN
BT\ &, REEARIEE RN 100% Th -
72D, aFEANTOFLARIC IBA ZHWD
LA 2L 10ppm ALEEZNE LTV D LRI TE B,
HbHAA, MMOMERXIZEBWTEH 80% LI LIRS
FERLTWDHELOLHDHH, AFEBYTIE 10~
20% Dv A XFE L3 A MEINC SRR 5720,
2R RNFICIR BT EBEOR G A IRV IR
D 72< 100% I VER RO HILTWDZ & h
RERA—F OB LIREZIBET DICHT
BRI S0,

—RIZHE UARIZATERCR ICHA 3 2 £ ToRE
REMINCAT 5 2 & T LB CTO BAF 2 3R 0358R

B EESNTWD., a bz \FTOEEYIX 4~
10 A L RMRIICbZ2bDD, 7~8 AIZITAMH
RS LAEZE R 06T 5. 2078, BN
RSN AEMNFELACHETHDL BB
703, BIEZOKIC b RBREIC L DB I HE
DHMENBEOEND Z &5, KN B RO
FTETHNFRE L RV LS 21550 2 1%
WX 5O TIEZRVWNEB Z, FHITM 2 TR
ZHI LROKREEIT-7-. UL, 2-3 OfEE
IV, KTOFMULATIIHFETOMLAL LT
FARE, WE, RER, XK, HEERICBNTH
DB EDHLNI o7, ZDZ XY, Kifse
DOFETITKINCEY & F&E - FEOWM LAEAE
PEITHIfCERWEB XD, ZhboDZ &b,
A HFNF O LKIZ L D REEIHCTIE, FEHO
i LRHICA > F— 1 -3- B&li2 (IBA) 10ppm T 24
RFENRE 2 IS LR A AT 9 2 & CRIER 72 i it
WIZORDBDEZZLND.

ZOMFETRWE SRS UREE, SAHY
VIR EEEERTEHEUEEICHND Z L THEML
WREOfTIFp e cErE2oND. EHD
S A RIS AT L C R AR5 ik L L
TIE NMR (B3 ZHWeA X2 R v
TaTr A YRR RMLNTREY, Ao
2ty MR X ORIRBIZEB W T a2 F DR
D—ERIMLTCALR) v TaTdry A4 )7
TV EE EEE OB Z FE L CRITiE, ko
FHNIIARMIE TH O NS L FiETr a— U
EREETDHIENAREL IR D.

2 R NF LIS O B FREY) T b AR & 72 548 H
EEELTHIET, MEORELIEAEKZEZLT
BHRIF EREIRIT D ENRFEEICRD LD
2, DBRETOEEILRIZORITHZENTEN
X 89.6% DAEFKEWEIN NS DEAIIETFEL TN D
BURY 2B+ H 2N TEXH000 L.

-
=



5 A3k

1

2)

3)

4)

5)

6)

7)

8)

A, AR R, SPEHERR, sEEC, Bl Ak,
W OREZ, AW, fEx K. ARICZEITS
SRS O BB 2 A RS (2). K
FMEEE. 75 (2) : 89-105. 2021

IAAHERS, R, Ak, JIRER,
AHEL SRRSO IHNMR A X AR —A
it AARMETFFEEE 18 (1) @ 43-47. 2011
Hye Kyong Kim, Young Hae Choi and Robert Ver-
poorte. NMR-based metabolomic analysis of
plants. Nature Protocols. 5 : 536-549. 2010

KAVEF. VVREYFI VYR, AADE
AAEY) CF LA KEBIRGE, PES—, Bl

KAVEEIME) . 5 : 115-119. 2017

JFEIRE. afxoF ., AREWETEH 3 G
TR o JRERSE TRE, JbiLPERS). 268-269.
2017

JEA B . - \SIE B AR 7. https://
www.mhlw.go.jp/content/11120000/000788
459.pdf <2022 4= 7 H 31 H % >2021

JE A B R BUR R AILE - BT E R B JE 2.
o R oNF IR R & SLE . 6 :
38-48. 1997

ARVIRRS. 7 UAZGE. 5 AR fhig=
Hv=a27/ (FEEH). 89. 2000

9)

10)

11)

12)

13)

14)

EFREYIITR 44(2)20225F

Eugene K. Blythe, Jeff L. Sibley, Ken M. Tilt and
John M. Ruter. Methods of Auxin Application in
Cutting Propagation: A Review of 70 Years of Sci-
entific Discovery and Commercial Practice. J.
Environ. Hort. 25(3):166-185. 2007

KRR, = U AR EEAS 7R oD FEAR B /1t (2
B4 % w78, M ER BRI b 78 # . 145 ¢
3-141. 1962

PR EE. RLEVLBEELZE ) XS LEEO
MEL B ORREFRZE L. B AREHEEE. 56(4) :
117-121. 1974

EAEEsL, WRES, B, BREE, .
A A X7 W 7 Z (Pterostyrax hispidus) O L
RIZKIFFTHRHLBEOR S & FBARMEAEEITE T
o WFgE. LR KL . 54(1) @ 51-58

2009

ERATEK k. EERSARMERA 7 0 & LR, BRAK
WRER. 5:187-192. 2016

Ziaurrahman Hejazi, Shuji Ishimura, Chitose
Honsho and Takuya Tetsumura. Effects of Planting
Time, Irrigation System, Rooting Medium, and
IBA Concentration on Cutting Propagation of the
Persimmon Dwarfing Rootstock ‘“MKR1’. The
Horticulture Journal. 87 (2): 184-192. 2018



— J — b Note —

<+ RN ORKTE (SE19%k)
Ephedra intermedia O3 LAH T o#E (1)

Studies of Cultivation of Ephedra Plants (part 19)
Consideration of a suitable soil for Ephedra intermedia cuttings (1)
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2 E
Ephedraintermedia Schrenk et C.A.Meyer Dffi LARIZ X DFEMEAEEEZAT O ICBL, IR
F LR AMICHROE2 O L2 HOWTEARFZITo72. ZORE, FHROFY
ETEAN—=IF 2T 4 PRRWHEIRE (14.0%) 76 CNTIEAE (100%) - LT.
HRITIE, 5 AICRIEDZRAWTT > T2l I b RWVIEIRE (48.1%) 72 6 NIIEHA R
(389%) ZRL, OMETYH 5 HIZRbRWEERB(GONL. £/, 2 A, 3 4,
T HIAT ST LR TIEE LR EB o s o7,

F —7— K : Ephedra intermedia, % , 7 LA, 1

Summary
For seedling production from cuttings of Ephedra intermedia Schrenk et C.A.Meyer, a
monthly study was conducted using various commercially available soils to improve rooting
rate. The results showed that vermiculite gave the best rooting rate (14.0%) and establishment
rate (10.0%) on average during the year. The best rooting rate (48.1%) and the best
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establishment rate (38.9%) were obtained in May using Yahagi sand, and the best establishment

rates using other soils were also obtained in May. Cuttings taken in February, March, and July

did not produce viable plants.

Key word : Ephedra intermedia, cutting, soil
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