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ABSTRACT : The study was carried out to establish an improved protocol for shoot organogenesis and plant regeneration from
leaf explant cultures of Scrophularia buergeriana M. with the treatment of ethylene inhibitors [silver nitrate (AgNO3), aminoethox-
yvinylglycine (AVG), Cobalt chloride (CoCL)]. The regenerated shoots obtained from leaf explant cultures on MS medium con-
taining 2 mg/ BAP. The additions of AgNO;, AVG, and CoCl, substantially improved the shoot regeneration frequency, at the
optimal concentration of 7 mg/L, 7 mg/L, and 3 mg/L respectively. The regenerated shoots could be easily rooted with 0.1 mg/L. IBA
treatment. The rooted plants were hardened and transferred to vermiculite with a 85% survival rate where they grew normally.
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A (Scrophularia buergeriana M) d%43 (Scrophu-
lariaceac)oll 3Rz ThaAl 2RO E F8 FBAE F dhto]
o, &9, AFE, HIgE, 71, #H] Foll °k&st v} (Qian
et al., 1992; Duck and Ayensu, 1985; Jiansu New Medical
College, 1977). 23+ A4ta} 422 irdoid glycosides,
phenylpropanoids, terpenoids, 2#] 1 flavonoids &3 722
8 EZo] A} (Li et al, 1999; Yamamoto et al.,
1993; Kajimoto et al., 1989; Calis et al, 1987; Kim¥%
Kim, 2000; Lin et al., 2000).

A2 Z|A e AE AFZHAZ AE 7 vl
A A g F83% QS ke ZoE gEAY T
(Licberman, 1979; Yang and Hoffman, 1984). &A%+ 71
Higollr &A1) Fel DY} AJel| v e
g 7122 o] WAA = EAA, o] A& A3t
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£ JAlEke 842 FAgske Zo2 Bygith adA AE
A ARsE FAA717] 93 71 g FgelA Aminoe-
thoxyvinylglycine (AVG), Cobalt chloride (CoCly), Benzyl
isothiocyanate (BITC), aminocarboxy propionoc acid, 1-Met-
hycyclopropene (1-MCP), Polyamines, Silver nitrate (AgNO;),
3,4,5-Trichlorpphenol, Salicylic acid (2-hydroxy benzoic acid)
59 ot ogdl A 2] AREAAZ v}t (Kumar
et al., 1998).

o] 7 AAE uiA (somatic embryogenesisys 5
g A 23} (Chae ef al, 1993)9} Az 7|HEIE T3 &
A RS (Park ef al, 2003y} Eadu}l 9ou} ogd o
A BFAEC] Gite] 71 Az 71T A EA RSl of
W FEFE FoA el oFF Ead uprt gl

2 Afde o"d oA S0 AL (AgNOs), AVG
(aminoethoxy-vinylglycine), Cobalt chloride (CoCly)7} &4t
Az 713 &3l riXs S AL, AEA ARSE
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23 2184 gAAG A7 7% AFEE 8313 g
ME 3 ek
1. 27 90}

Ha RS S 0% (viv) Sdol H=3E 5 2% (viv)
sodium hypochlorite S} tween 20 0.1mé H7} ¥ 10
B2 TR ik gaeel 33 A3 3 20ml o] MS
(Murashige & Skoog 1962) ¥ Hix|7} & #HEzg|t4
(100 x 15 mmel] 1089] FAE vigsidct Mg Wit 25
25+ 1°C, F% 5000 lux® 16 ZAEE w7 YjelA o] Fo]
Aot

2. JIAEst 7=t AEA M2st
ol F 204 Bt e F2EA g Tom x1em 2
ol2 Fepd 7l HU-E AEsHE wiArE FrHE AE T4
o Attt AEsHE wiA= Park To] BEY =&
(Park et al., 2003)°|A1¢} 7+o] BAP (6-benzylaminopurine)
2mg/ £ o] X" MS AR E o] &3ttt 7|HEske =
AL s F=™ (0, 1, 3, 5, 10, 20mgL)e] AL
(AgNO;), AVG (aminoethoxyvinylglycine), Cobalt chloride
(CoCLYE 4.0 mgL BAPZF 71 MS iAol AMz|dtd AL
&t} ek 25+1C growth chamber] 35 ol
16X17F 32271, 5000 lux FEZ HAE T

Az7F F 1em 71 AFERIE o 71FE sl 0.1
mg/L IBA (indole-3-butyric acidy7} A2]8 MSIHHIA7} &
Magenta boxesollA 35 B3t widsle] & FE3ROH,
W2 & dF A% vermiculited] &

w3 AZT

gl
>

1

Zit 3 A

3} wiR)ol 771 O FE9 AgNO;, AVG 28 CoCLE
Aelsle] A4 o ARG wigsiach

BlFe A} vk oF 235 § o dHe A HowhE
Aoyt FAHE Ag BEY F YL, WY 67 Fole
Az &3] weEATh

e (AgNOsE: A=ld A3t 20 mg/LE A|9)d 7t A2
oA Az FAE ERATE RS FIE £ U3UTE AgNO;
7 mg/Le] M7HE wiRAel Hixe] ARE YN = N,
o2l vidked oF 30% F7HE AolAlde BT

A (AgNO3)2 Ag ol2o] el AE AT 8
TEE TANTE A oz JEdl e oA A7

RS
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Table 1. Effect of the different concentrations of AgNO; on shoot
regeneration from leaf explant cultures of Scrophularia
buergeriana M. after 6 weeks on shoot regeneration

medium.
AgNO, (mg/l)  No. of shoots/explant Shoot length (cm)
0 6.3 = 0.7 0.7 = 0.1
1 6.5 = 0.5 0.7 = 0.1
3 71 =08 0.8 = 0.2
7 9.7 £ 0.9 1.0 = 0.2
10 79 £0.8 0.8 = 0.1
20 42 * 0.3 04 = 0.1

Each value is the mean = standard error of three repeated experi-
ments with 30 explants used in each treatment.

(Yang, 1985), o€l A A E4 5 23S 7PF
BHHHOR Kol ANE o AEFNM 7IW 71d £33}
ol EFE 4F5E B Jok (Kumar er al., 1998).

Aol A% Hg vX= AVG 98-S dof B #sid
T EE AR vl Aeele] 677 vt At A
(AgNO3) HE]elA Ak AFE B3t AVG 94| 2 AE]
FollA Az FAgol FREUoU, 20mg/L o8] F=lAM
= 038 Azo 3l oAlske o2 yebdth AVG A
gl T ES 7mgle] Azl 7P A Aoew e
wom AW F Hi 9.0 AZE IR dizTol
"3l 23% A= PFE Az HolAe Bt

AVGE ACC synthase &4 Ao T Qs pyridoxal
phosphateZ A2 ACC synthase &4 E4-S JA)8t
= Aog d#ATE AVGE ACC synthase &4 84 A
Zgoz dgdl AYato] A3} Hr} (Adams and Yang, 1979;
Yang and Hoffman, 1984). AVG A 2|2 pomegranate
(Punica granatum L)} Brassica campestris ssp. pekinensis
(Lour) Olsson®] 71U widellr 2z 71#E3E AT
= B37F Pl (Chi et al, 1991; Naik & Chand,
2003), £ AFJME AVG 3-10mg/ £) A7t di 4 A
A gl Az 7|BEsE I 43S 2

CoCly2 Halela Az g EuE TS 1A
A A A A (1-3mgLeld @ HE T 6.5-6.971
o] Az7t FAEe] TRl Hla] ko] T BIAR
Az ZolelMe dizte} Hlwsle 0% A4S 2o 7
2o} Zpol7k QAT 2Bl Tmg/ L ol FA el e 28]
A 2R3} 583 AojilFe] AAHE 2oz YErI

gzl oJAA Fll 3hIel CoCl, A2 k7] (Chraibi
et al., 1991), B2 (Roustan et al, 1989), silktree (Albizzia
Julibrissin)y®} ) (Brassica campestris) (Palmer, 1992) 2]
B AlRsls Privke Bavt Qo B AdeMe A
TE AFelut okzke] gt UAS W AvHor 2
g2 mRIA] Z3kaict.

)=
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Table 2. Effect of the different concentrations of AVG on shoot
regeneration from leaf explant cultures of Scrophularia
buergeriana M. after 6 weeks on shoot regeneration
medium (MS medium with 1 mg/¢ BAP).

AVG (mg/L)  No. of shoots/explant Shoot length (cm)
0 6.3 £ 0.7 0.7 £ 0.1
1 6.2 0.6 0.7 = 0.1
3 69 = 0.8 0.8 +0.2
7 9.2 £0.9 0.9 = 01
10 87 x0.7 09 £0.2
20 46 =04 0.5 = 0.1

Each value is the mean = standard error of three repeated experi-
ments with 20 explants used in each treatment.

Table 3. Effect of the different concentrations of CoCl, on shoot
regeneration from leaf explant cultures of Scrophularia
buergeriana M. after 6 weeks on shoot regeneration

medium.
CoCl, (mg/L)  No. of shoots/explant  Shoot length (cm)

0 63 * 07 0.7 £ 0.1
1 6.5 £ 0.6 0.7 = 0.1
3 6.9 0.7 0.7 0.2
7 5.8 =+ 0.6 0.6 = 0.1

10 53+ 0.6 0.5 = 0.1

20 4403 0.4 = 0.1

Each value is the mean = standard error of three repeated experi-
ments with 20 explants used in each treatment.

ARk A A%E0.1 mgL 1BA 71 X2)d EaujR| o)A
ek 335 4 Bl fesile o e 4
4L AA vermiculite® 275201 85% AEL] AEES
BAoh ol AxE Awud 4 71 o FW agolA
oflgdal oJAEde] Az 7S I & Ueg B

st

e

H Q

gal oA EFQ FAiS (AgNOs), aminoethoxyvin-
ylglycine (AVG), Cobalt chloride (CoCL)E d4 & HHE
Hjekol] Aa)ste] A Az 7|EEstel AEAAES W
S Fgsr] A% A5 FRsh AEstE Axe
2mg/ £ BAPZ} A2]E MS viR|el A uikshe ¢ dHogn
B 9S4 AU AgNO; (7mg/l) AVG(7 mg/L)t CoCl
(B mg/L) Aol @4 A1z E3le] Riert dkd g #F
3k 0.1 mgL IBA 7} X282 vixjolr AEsbd Qlxay
H dA BeE fEsidth wad dEAe ssge A

A vermiculite® $7101 85% ALY AELS BHL)

siafel AlZHMES DIXl=
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