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Micropropagation of Oenanthe javanica DC.
by Somatic Embryogenesis from Root Segments of In Vitro Culture
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An efficient micropropagation system using the root culture were established in Oenanthe
javanica DC. In the shoot tip culture, the tip portion of terminal bud or lateral bud was
excised and cultured on the half strength Murashige and Skoog medium supplemented with 0.1
mg/L @-naphthalene acetic acid (NAA) or combination of 0.2 mg/L NAA and 0.2 mg/L
6-benzyladenine (BA) under continuous light of 45 gmol m=2s! at 25°C. In root segment
culture, root explams‘which were whole roots excised approximately [.5cm length from
aseptically generated plantlets were used and cultured on MS medium supplemented with 0.05,
0.1 or 1 mg/L 2,4-dichlorophenoxy acetic acid (2,4-D) and 0, 0.01 or 0.1 mg/L BA at 25°C in
the dark. Embryogenic calli were induced on medium supplemented with 0.1 mg/L 2,4-D and
0, 0.01 or 0.1 mg/L BA. Plant regeneration was successful on the MS hormone-free medium.
Many embryos were developed into normal plants by subculture on the same medium. In vitro
propagation with root and petiole sections of aseptically generated plants in vitro is more
efficient than conventional shoot division ex vitro. The results indicate that the micropropaga-
tion procedure can be applied to an efficient propagation of Qenanthe javanica DC.
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i = EESOLAOEHBEB I UR T —VT v 7L T

WETEN, SERKEEHEE~OEAVPIHFINT

AR X TR I AR, TEF - T BY, IHETIZ 200U EOEYE T EREED
ERFEE, TERFEEL 85 5 (Takayanagi, A HPERE XN TS (Nishimura et al., 1990; Shi-
1988 ; Kamata and Harada, 1989) 23, #@diC3HF| mazu and Kurata, 2002), FEMRSEE I L 2HEALEE
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2ITOBEWE, BRFEOMEL, shFEk, ZELL,
B LRI A MELREE 2 %, Fi, BHER
REFD DO ITHAREEELE 2 5 h 203, KM
DOEEFRIIMEBOFSMEREOE T & & b ICHERED
BT ROFENEEERD, FF L <% (Kamata
and Harada, 1989),

—F, MR > ST LT in vitro YITEYIA L IR
BTHD, JE{LATRERL K & S WCEE LI REEE ORE
B o, BELTHERERI L b EEICESHROMBY]
FEonsd, 22T, ZOMIBYR &4EE Y
T RECEERR 2 HE TS, EFER B AEEL T
BRI D EHEZ D,

EESIE, KK T/ FET VI NOREFEIR
M 5 OTREH, TEMEA S & HEYHEEEICD
WT#R4 L7z (Furuya and Hosoki, 2004a, b), Z &
TIE, Steward et al. (1958) DL, TEMIEH,
DEFTNELTHVWSNTE =YY ERUE YR
D+ Y (Oenanthe javanica DC.) =D\ T, XIEEIFE
I & A HAEEYEORMBYIE o OTNERTHFE L &
UHEPHAEE I D TRET L 7R, KEBEER
MTELDTHRET 5.

MBELUFHE

1. EREE

HBILETRNIBET 2 VHEROBHEE R
WL, KEesk, 10% L5 / — NS0 L BRHEE 0.5%0
REEHERE S MU U LB 15 SRR L CiRER
W L%, WEKRTIERE L bORHERALL,
TEHES L CRZFEOEE Y, 0.5 mm DR E S ICHEMST
T U CES B U7z, 5, Murashige and
Skoog (1962) #zi#I (MS) DIEHERLS % 1/2 fEURE W
FRUI D (1/2MS) RERICHV, 3% a L

ARG E R RMU 28, pHST WCHEL, 0.8%
FREMZ TR 72 b O EHRAS (B S 90 mm,
% 20 mm FREVE) o (B 6ml) L, A— 2
V—7THE (1.2kgem™, 121°C, 1543F) L C{EHY
L7,

5 B 13, o-naphthaleneacetic acid (NAA) & 6-
benzyladenine (BA) #FWw T, Table l IZ/RL72 7 K
BT, IRY-0 28~ 30HOEEL2MHHKL TIT-
o, BEEEE, 25°C, 45 pmolm™s7!, 16 BFMEIMEEAT (K
BT >~ 7 I FLAOSW, ZZEHEA X 5 A (BRE) T
Totz, EIEERKR | 4 Ak, XHOEF, HVA
TERE, v o — MERE, FREEFEEL, #EH
ST EGEEL L.

2. WRIBBEIFEEE

HTERE (1 OFEBRO 0.1 mg/L NAA HBINK) X
DYER L BAERY R, EYERASYE2RML 2
Vs MS 52l (7 ) —55E) T 30 HRHERESSE B IT VLT
B L 7o RS A £ L7z, BE 3~5em il
LR A5 1.5em QR S YTl L, < OMARIA
OB L LT, 55iE, MS 2RI, 3%
voa B LA REEE 2L 2%, pH ST 2
L, 08%ERXEMA THEMLI: O EHRER(FS
100 mm, 7% 25 mm RAEE) 4 (BEia ioml) L,
| DEER L RIBRICTER L 72,

SERX 1, Y4 RFEYE O 2,4-dichlorophenoxy
acetic acid (2,4-D:0.05,0.1, 1 mg/L) & BA (0, 0.01,
0.lmg/L) 2HAZHLETHEMLIIK, BLU 24
D, BA L biEMLAR WK ERERT TEEL 2. HBL,
RERAMR YT D AMER I EEER L, HERXH D 30
&ae (OMEMRET 90 ) 2L TiT o 7o, SMEMRIER
i 25°C, BEE T CREERITV, 30 BRI/ MEE D &
R LT v AR Fl—RRRO 7 ) — B~ L /2,

Table 1 Effect of the plant growth regulators on plantlet regeneration from shoot tip segments of O. javanica.”

NAA BA Number of % of % of explants % of explants % of Numbers of roots
(mg/L) (mg/L) explants tested explants survived formed calli formed shoots  shoots rooted per shoot
0.1 0 29 79.3 26.1 75.9 65.5 8.5+0.9¥
0.1 0.1 29 75.9 75.9 27.6 6.9 1.5+0.5
0.1 1 28 100.0 100.0 0 0 -
0.2 0.2 30 86.7 16.7 86.7 80.0 102+1.0
1 0 30 80.0 30.0 0 0 —
1 0.1 28 82.1 82.1 0 0 -
1 1 28 100.0 96.4 0 0 —
* Data were taken after 30 days of shoot tip culture.
¥ Mean=+SE.
316(58) SEREHET (Environ. Control in Biol.)



7V — B AR, | DFERR L FREO ST T 60
I Rl AR 3R U 7z,

SLREIRIEER 30 H#2ic, AV AR R HE L, 7
) —HEHIREAE 60 HERIZ ANV A b S DRE IR R &
YHEVRF A e TR L, neLEscst+ 23
FTELE.

3. in vitro ¥8%E

2 DEBITI T, AR 2 4HEAIZ B, 0.1
mg/L 2,4-D RINEEH T L RERE % 7 ) — i
WRBAERICBLHEMYOLER (B3 lem) B U
HHEEYHE (BEsf15em) %, Zhzhifitke L
THEEL L 72,

FERK I, MS B2 HA12 0, 0.05 58 L 080.1 mg/
L24-DWMD 3 K&, 3%y afi b 0.8%IEK %1
Z TSR 721k, B384 5 (B & 100 mm, £ 25 mm 3
BRE) M47:0 10ml ZEAL, | OFEREECERL
7z,

BRI, AE N 0 SMER 2 @, BBK YD 10E
#r (OMEGET 20 ) 2L TiT- 72, SMEERERE
DEEIREMEE, 2 DEERE BRI T - 72,

SHMBERER 30 BRI HMBEERD 5 D4V X, REHER
LU ERRECE S U1, 7 ) —BeHc B L,
30 EIFE RIS RBRIC AV 2 b & OF BB & 4
TEEBEBEREEL, ThPhofEucstd 24
HTERLE, ’

BRELUEZR

1. ETEEE

ERZERKRL, | » AMREROEERR, wiho
FERX L b T5.9%LL L L& o Tz, v AR, 0.1
mg/LNAA £ 0.l~I1mg/LBAHHEMX B & 01
mg/L NAA & 0.1~1 mg/L BA §f F ¥ B X 8 75.9
~100% & & <, 0.1~1mg/LNAABEIME B £ 1702
mg/L NAA ¥ 0.2 mg/L BA §f F ¥ 1 K 1% 16.7
~30.0% L& oz, EE» S DY 2 — MMEEEE, 0.2
mg/L NAA ¥ 0.2 mg/L BA f F 550 X 8 86.7% & &5
<, 0.1 mg/L NAA FEIIKIE 75.9%Td -7z, 0.1 mg/L
NAA & 0.1mg/LBABF G T3 27.6% % 45
72, 78, 0.1 mg/L NAA & 1 mg/L BA ftBENK B
LU 1 mg/LNAA & 0~1 mg/L BA §tHEMX T3,
Ya— ORI E oK RO S hot, HEL
7z o b5 OFEMIZ, 0.2 mg/L NAA £ 0.2 mg/L
BA #fFIZEINK 1% 80%, 0.1 mg/L NAA K IZ 65.5%
BOSNT, BB, WEOY 2— Yk D OREEIZ
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102~85 A& TH o7z (Tablel),

VANAT Y — & HENAT D £ E AT, B
WIS 2 R RET B I EIRE DA —F > >3
MWH2ZOREREDOYA b A = LR lHAELET
WUzt g, —7F, HEEEENE L
ETHEIE T, EHOEFEE L, EIEESCE
T 2H1EF () 2HESE L4012, ¥4 b oA
=RV D OD— BT H B (Saito, 1990), AEEER
BT 22) OEEPS DY 2 — MaEl, 0.1 mg/L
NAA IRINEEHIT T5.9%FBH S NIz 08, 4 bAh A =
D BA % 0.1 mg/L fHAGIMR T, ¥ 2 — h DFEE
BET L7z, %72, 02mg/L NAA & 0.2 mg/L BA §f
HHMETE, 0.1 mg/LNAAGIKEID v 2—
DHREL L UCRBRFIALLE, Z0Ztms, &
BYA M A= OB PEEICOWT S S HRE %
T2, Ya— MEEXEBIURBEROA B
LrBEbis,

B, KEERIZBWT, 0.1 mg/L NAA IR % 7
13 02mg/L NAA & 02mg/L BA fERENK CES
NI BEEY O BB E MR 2182 Dic+akk
EIWEBLLZ b o, LIS, BEGY
Pl 2B 2 82 ke LTHET 250
EHIWT L7z,

2. REHYFEE

EERRICLOBLEEEYO, BEBTIE»5>0
TEMFHELE S L CHEYEEECRIET 24D £ BAD
HEI OO TRET L7z, # OFBE, BHEBYIE»50
ANAGREZ T HOHEBK &£ b 80~100% L &
Moz (Table 2), R LU IzH VA DRI, Sk

Table 2 Effect of 2,4-D and BA on callus formation
from root segments excised from plantlets in
vitro of O. javanica.*

% of
2,4-D BA
(mg/L) (mg/L) segmir:ltlsluf?rmed
0 0 0
0.05 0 80.0
0.05 0.01 80.0
0.05 0.1 80.0
0.1 0 86.7
0.1 0.01 96.7
0.1 0.1 100.0
1 0 93.3
l 0.01 90.0
I 0.1 83.3
“ Data were taken after 30 days of culture.
(59)317



DOFENTED 0D, Foh B AR IKED/INED

WThoie,
iz, 7V BB LN A S, #HLL

WODHNAWIEE LIz, SOH N AL, HEGTIE
#Ph&bfﬁthﬁLPV@#W&D ZDH N

ERERNERLLT VA ILVR, Thb5em-
bryogemc callus (EC) ¥l 7z (Fig. 1), #0D,
W%bfﬁwA@b@/<@T """ ME & T A A R
BB L, EEL CUEIRE 55 2 EnED 5 R
7z (Fig.2) &b, EERC BN & kT3 5, f8

YA Wﬁb SRR & B IPTEBIR DA A LT
ThH5.

EC%%L&%({M@%&+@ B R O
e D, O.lmg/LEBinK it

24-DIRIIEBEE W &b

Fig. 1 Callus formation from root segments of O.
Jjavanica. Embryogenic callus (arrow) were
formed from root segments on modified solid MS
medium supplemented with 0.1 mg/L 2,4-D.

Bar: I cm.

Fig. 2 Embryo formation from root segments of O.

Javanica. Somatic embryo (arrow) were form-
ed on the calli when transferred to hormone-free
medium from the calli. Bar: | cm.

318(60)

63.3~76.7% ¥ # <, 0.05 mg/L ¥EHNK i3 20~40%C,

I'mg/L Xix 0~26.7%CdH - 7z, 2,4-D & BA OFFHE
X T, 2,4-D OPEEH 0.05~0.1 mg/L X Tl BA
BERIEIMOBFINC & 2 TEMERR I KE I A S i
Mofz. UL, 24-D 1L.Omg/L ¥ To BA #HF
I, REEIZA 2B U7z, | SR, SRk L 7
ANAB L URER LSO B EDET (H4AE)
I, 2,4-D FRInEEHE ¢ 0.05 mg/L X & 0.1 mg/L X
ORI KEZ o728 1.0mg/L RigE -7, 7
Y — B B U 7R a R, RaE J}fo»bﬁ& L4
Ttk (Fig. 3) #@Bo o, WIEEELFHE T 5 L 28
DAY EF Uiz (Fig 4), SMEEY 7 D DE4E

Fig. 3 Growth and development of somatic embryos on
hormone-free MS medium in subculture. A:
somatic embryos. B: plantlets developed from
somatic embryos. Bar: [ cm.

Fig. 4 Acclimated plants obtained by root segment

culture. Bar:1cm.

AEMEREEHET (Environ. Control in Biol.)



Table 3 Effect of 2,4-D and BA on somatic embryo formation and plant regeneration from root
segments excised from plantlets derived from shoot tip culture of O. javanica.

24D BA % of Fresh weight of Number of
(n;g/L) (mg/L) segments formeﬁi' plantlets developed from regeneratf:d plants
S somatic embryos? somatic embryos (mg)* per explant
0 0 0 —- -
0.05 0 233 489+ 159% 10.1£3.7%
0.05 0.01 40.0 386x61 53£1.5
0.05 0.1 20.0 653+136 102+1.4
0.1 0 63.3 658 +51 12614
0.1 0.01 63.3 617109 13.7£24
0.1 0.1 76.7 688+65 10.4+0.7
1 0 26.7 383451 6.8+1.9
1 0.01 10.0 140+ 16 50£06
1 0.1 0 - -

* Data were taken after 30 days of subculture without plant growth regulators.

¥ Callus, somatic embryos and regenerated plants.
¥ Mean = SE.

WEPAENE, 0.1mg/L 2,4-D ¥HIK B L U50.1 mg/L
2,4-D ¥ 001 mg/L BA fHERRME M 12.6~1374& &
%1z (Table 3),

) OTERFL L T, T TIUTOHE
» %, Endoand Shoji (1994) i, BEE |~2 R
W5 0.1 mg/L 2,4-D yRINEEH ¢ EC 25 L Tw
%, Lee and Lee (1993) ¥ X ¢f Kim and Lee (1995)
iE, /NED S | mg/L 2,4-D FINH kL ¢ EC 25
LT, IN50WET, 24-D & BA OFRTEM
Tl A VA IZEIET 255, EC DR IZMGE S hTw
%, RFEE B TIE, BA OERINELE S 0.01~0.1 mg/
L b7z, HARMOFEEZAN P
DEBbNID, vaFXBoOw KT, EYRFBLUR
AT 5 OTFERFLEOHEHMH D, Noguchi
(1997) 4%, EEGIE 55 0.5 mg/L 2,4-D ¥Eim0 1/2 MS 5%
HTHNAEFLL, ZOHINA% 24D EE LWV
B THEAREERE U CRER 2354 L T\ %, Nishihira
etal.(1998) b, FEF B L OUKKMET 2 5 0.5~1 mg/
L 24-D ¥R MS 8 CRE- Lz AV A h 5, 100%D
REMEREETWL, o OHMETIE, sHEMED
LAREMEFLE T 2101E, WD 2,4-D FinEEHs
MAwoenTsh, ZOWMRER, #HYB & USEE
DR EFBR AR LV EZ > T WD, KERTH,
HAEE D & OTERFA I 0.1 mg/L 2,4-D FRNES b
THD 5N, 1 mg/L24-DHEISHTH NV A TERIC
BRENZBTEROTRIZE Y, LRORE LIZR
BAERTHoT:, CDOIE»S, ) OREED> S
DTEREEO RNV E VERERZDZOLEDEEZS

Vol. 42, No. 4 (2004)

nr.

%B, EERFHICBWT, BA, NAA FRINEHLCIE
EED» 5 DA NATERIBZERCED S0, BEM
B s kot NAADO»D D IZ 24D 2 Hu
T, BA L OBFHRRIIEH CEEEHEEIT->TH NV A
R RED, BRELLI VRS 7 ) s L C
MAERTWE, ECOFETE b LARY, L
U, in vitro B33 4EE ORMEBYTH IZI D B nE
GTHHIems, FMERE LTHELTWS, F7,
EE SR OB LR AT o —8 2 FI I U C B R %
ThiE, BEOHBENZERGESIEE L30T, %)
FRSETEETH D L H 2 5,

3. in vitro 38358

HHEEET R 2> 5187 in vitro B4 B HERL, #
DIERE & ORI 24MEG S L TR T, HE
Bt e{To0:, % ORR, B L CIRERTIH » 5
DA WAL, 2,4-D BRI IE 0% T B - 72 23,
2,4-D ¥RINE Tk, BERYTA 1 75~90%, RAREEYIH 1
100%TH -7z, 8, 24D EERINK TERTE T
10%, MRAEERCTF T S%OIFEER D SEESY 2 — b DF
BASER®D S iz,

2,4-D FRANEEHIC PR U 72 SRAARYT 1, SMEiARE
PR 30 B 1, 45~65%DIEIRIZ 4 )V AR D TE
BErED s iz, TEROEIEET, #VADEH
PO, B EXoREBEERL Tz, 24D
WM TR Lz A A % 7 ) — Rz iBHE L, %
REFERIT S &, 30 BERITIZIE & A EOSMHERED & F
ERMINE Sz, $ b b, BRI T, 24D E

(61)319



Table 4 Effect of the 2,4-D on plantlet regeneration from leaf stalk and root segments of O. javanica.

2,4-D % of segments % of segments % of segments % of segments Number of
Explants concentrations formed formed formed formed regenerated plant
(mg/L) callus® shoots” somatic embryos¥ plantlets¥ per explant?
Leaf stalk 0 0 10 0 10 3.7
segments 0.05 75 0 0 80 33.3£1.9¢
0.1 90 0 0 90 29.4+2.6
Root 0 0 S 0 5 12.5
segments 0.05 100 0 45 100 40.9+5.3
0.1 100 0 65 100 42.0+4.1

* Data were taken after 30 days of culture.

¥ Data were taken after 30 days of subculture without plant growth regulators.

* Mean * SE.

D BT A VA D S OFERBEIE A S e o
Jehs, HWARE T - L TSR T S L
FERENFLT X, 80~90%0D Ik H & BEHYH
Boni. SMEEL: D OHEDEENL, ERTIR A
29.4~33.3, HRAEBEIA 13 40.9~42.0 T, BRI TIE
RARSETIR 0I1F 5 BE WK H o7z, 8B, 24D 0D
IS I DWW T, 0.05mg/L K & 0.1 mg/L RO
BIEE AEER Rz (Table 4),

Iritani et al. (1980) &, VU EO= v Y RIEKE
DB S LRER» S DA NAFTLEB LURER
Bizid, 1I0°MNAA BERIRHTH 5 LkEL T 5.
F 7z, Furukawa et al. (1989) 1, => ¥ OEEHE
YIOYIRD SHEIRNVE Y B2 HWS Z LR TERE
R 2 & 28, Wetherell (1984) 13, BBED
APMVARZE STV DRERTERNEE S Z &
PRELTWD, RERTE, BESTA»6EHEL
T REESER D EER B & CIRMER TR % B Sl
ELTRWTHEELUHER, SMERED 5 S ROFEE
WS EE L TELS NI,

IDZEMS, YD in vitro RO BT
5DREMEEICIX 24-DAEL TW5E I EMRFERT
o, IhiE, EREOHEBIIFVOT, HlzoEe
WO EBET 60 (BAMEEE) PEViEeEZ
5N5,

T B s FERGFY ORI, MizoR
DEARETE, FE, BOE, RMEB L Uz Y
DSV SR TV 3 (Tabei, 1990), 77, EEDORMHG
o DREREHEDOME L, =Y (Iritani et al,
1980), Brassica napus (Lazzeri and Dunwell, 1984),
R LYY (Komaietal, 1996) 73 ¥ CTH S5 D3,
in vitro B REDORHBY F 2 AW T ERFLORK

320(62)

EHl DR, N Ry 7y ORETIR R MR X

DHE S TRILEEOEREEB ZSHEE & L TR
FURER, BHs L CRERNE FEERRS S L UET
B LD ANV AERENF O L 2HEL TS
(Hirai et al., 1995), AEETH, BB L CEREBD
5OMEMREERBSTHY, BHEBIIIERER LD
b A NWVABKES L UFRERERENE -T2 b
5, BEEMROREBEESEOS VER TS
5 EDHEEND,

Rz, TEMFEHIC L2 REBEZRS -0,
L7z EC OHERS - BED T2 D ORFESKMF OMETH
METH 5 (Nishimuraet al, 1990), &V Tix, /NE
M S L7 EC O#ERF - 8951213 2,4-D0.5 mg/L ¥R
InEEH s 4 A L v S R4 (Kim and Lee, 1995 ; Yong
and Lee, 2000) 2% % %%, KREEBR TR Lkr o7z,
Z OEBAIZ, in vitro BEEEKORAERLI 5 & OERE
kL, MO LENTHERNTH 2056 T
bbb, Thbb, HESRFECEEOKRENRMHES
LGB ERELTEBONLZ LS, FHEEEL VD
HTRIER CERANLEEELETH 5.

¥, BEMEEE, N—Fa254 hTIEE
ROBHALEAWTKY MEZ CIEFACEEFE T2 2
EERDR, S, AFESLY OBERSE, KA
B FOFERAER NS Z L 2HEL, Bonik:
BEEDCOWTHEBRIELEERFT T2 b,
ENBEHEHEC DLW TORNBLETH S, 7,
SHEEOFEERMLDE VR, TER - REBYIH 2D
RUBERIC L ROER - SENERCOVTS
HETILENHY, SHBOFETH5.

B Ei#ET (Environ. Control in Biol.)



1 ®

DD in vitro BEHAORMMII A 2RI L 7250
70 RE RIS TR R OWENL % Bl R SER L 7=,

in vitro BRI R 1§ 50, THEF F 2 3O XE
%, 1/2MS(3%% a )12 NAA 0.1 mg/L & BA 0~0.I
mg/L #7213 NAA 0.2 mg/L & BA 02 mg/L
L 7o FERBEHNTIEER L, 25°C, 45 pmol m™2 57, 16
IR TRERE L o, e, B OREBTIE %,
MS %5 # (3% = $8) 12 2,4-D 0.05~1.0mg/L & BA
0~0.1 mg/L ZEINL 72 2REHZ B L T, 25°C,
FEKHFTCRET L L, ALVARERLE. FEERL
TeANAET Y —HEHICRBAET 2 & EC 5l X R,
D%, FEEPTRE L., TERE, 7)) -8t
MAEHE TR L OYHRREE L, ZenE4s
EYMA & 72 > 7z,

RHBYI 2 & 7 B O ZER B X URRERLLT
FredtiEiRic v, FERBRORET THIELE DK
Vi, SMEEH» S BIRKCEHARY B SN, 20
TG, OB TERICEN, FEEICERI RS
TEETH 5,
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