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Abstract To establish the optimum conditions of in vitro
plant regeneration, the leaf, rhizome, and root explants of
Belamcanda chinensis were cultured on the MS medium
supplemented with different concentration of 2,4-D and
BA. The callus induction was more effective in the root
explants than the leaf and rhizome explants, and was the
best on MS medium containing 3.0 mg/L 2,4-D or 1.0
mg/L 2,4-D and 3.0 mg/L BA. The highest numbers of
shoots were regenerated when callus were cultured on
MS medium containing 3.0 mg/L 2,4-D for 4 weeks. How-
ever, the multiple shoots were induced on MS medium
supplemented with the combination of 2,4-D and BA.
The normal root formation from shoot was effective on
the MS medium lacking any plant growth regulators. For
acclimatization, the regenerated plantlets were cultured
on MS medium without sucrose and plant growth
regulators for 2 weeks, and then transferred to the pot.
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Table 1 Effects of plant growth regulators on the callus induction and callus growth from cotyledon, rhizome, and root explants of

Belamcanda chinensis

Growth regulator (mg/L)

Callus induction (%) *

Callus growth”

2,4-D BA Cotyledons Rhizomes Roots Cotyledons Rhizomes Roots
0.0 0.0 007" 0.0° 00° — — —
1.0 0.0 264" 769 © 77.1 ¢ + N +
3.0 0.0 16.7 ° 3331 91.7 * + + +
5.0 0.0 325K 3331 453 " ++ ++ +
1.0 0.1 278 ™ 444" 76.4 ++ - +
1.0 1.0 292" 80.6 ¢ 85.6 ° ++ - +
1.0 3.0 292" 62.5 ¢ 90.6 " - + +

*Means followed by the same letter within a column were not significantly different at P < 0.05 by Duncan’s multiple range test.
Y Visual quality : —; not detected, +; poor, +; moderate, ++; good, +++; excellent.

oo} AT AT ATEL WY BET ABA oA P
ZHe] itk Koh (2005)= A 53 (I sanguinea)®] Y747
22 0 ZHE 3 mg/l 24-D9 5 mg/L BAQ] T332 o] A]
90% ©o]/49] =& AL FAE Edvty Hiusgih
ESH Raja 5 (2007)2 AR (C. sativus)Q] AHAA ZH
B 1 mg/L 24-D9} | mg/L BAE Z¢HA] 2| g MSuj 2] of A
Aok AN EH FAo) 74 EH o]t sl
H, Kang 5 (1998)2 2] 2 (Gladiolus ‘Topaz’) &
AZZOZHY HHA FEE 24-D H7Mu R of| A 714
T masAn B2 5Y o Hele Fo|an
shtiehe Bolu vz, 24 46 £5 S o
2} A=A 83} oFAro] =LA thE AUt (Ryu et al. 1992),
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g w
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£ 24-D%} BAY] Fr ThEA e}t 24-Do BAS &
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o 7l 3 Aol U HHE QT (Table 2). E
g A EAR AR dEA o] A= 3.0 mgL 24-D
£ A71gt WA S Alsta Alxo] FAdo] A9 ity
A ookeh B3] BAY| ©@EA oA BAY FE7t
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A 27 G252 (Fig. 1D), 1.0 mg/L 2,4-D&} 0.1 mg/L

Table 2 Effects of plant growth regulators on the shoot induc-
tion from callus of Belamcanda chinensis

Growth regulator (mg/L
& (mg/L) Shoot induction (%)*

2,4-D BA
0.0 0.0 0.0 °
1.0 0.0 0.0 °
3.0 0.0 633 °
5.0 0.0 0.0 °
0.0 1.0 40 ¢
0.0 3.0 0.0 °
0.0 5.0 0.0 °
1.0 0.1 265 °
1.0 1.0 132 ¢
1.0 3.0 0.0 ¢

*Means followed by the same letter within a column were not
significantly different at P <0.05 by Duncan’s multiple range test

BA ZHj Ao A= oF 27% 9] A= fFEE&& Eith ®
3t 1.0 mg/L 2,4-D2} 1.0 mg/L BAE EF3t ujA 2 %A
AR Ao oA oo Azt FAE B &
=0 A2 Ao A&Este] oA Abol E7Fold 7of BAZL
sAole] Gmo] 7bg ERA AFRAB LY
F5Fal (Hussey 1976; Meyer and Van Staden 1998; Shibli
and Ajlouni 2000; Koh 2005; Madubanya et al. 2006), 32}
o Az froe & &I7f BEEHA FP L2,
249 BAS] B3 Ao A BAC] B E7} WHe4E mrk
W Aze §E/l BAE AYEEE BAY GEAE
Fol A Alz0] §Eglo] Z¥ A4S el AL BAY A
gissst YR 2oby] gRoz Azmd. ol Limi}
Yu (200009] Ao 28w HobzRE BAY HE7t
Z7Retel et 23l Az Y57t Fastgcts B
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Table 3 Effects of plant growth regulators on the root induction and root growth from shoots of Belamcanda chinensis

Growth regulator (mg/L)

Root induction (%)*

Root growth’

2,4-D BA
0.0 0.0 0.0 &

1.0 0.0 292 ¢ +
3.0 0.0 727 ° +
5.0 0.0 55.1 ¢ +
0.0 1.0 83 f +
0.0 3.0 0.0 &

0.0 5.0 0.0 &

1.0 0.1 66.7 ° o
1.0 1.0 482 ¢ -
1.0 3.0 25.1 ¢ -+

*Means followed by the same letter within a column were not significantly different at P <0.05 by Duncan’s multiple range test
Y Visual quality : —; not detected, +; poor, +; moderate, ++; good, +++; excellent

Fig. 1 Callus induction and plant regeneration from the explants of Belamcanda chinensis. Callus were induced from leaf on the
MS medium containing 1.0 mg/L 2,4-D and 0.1 mg/L BA (A), thizome on the MS medium containing 1.0 mg/L 2,4-D and 1.0 mg/L
BA (B), and root explants on the MS medium containing 1.0 mg/L 2,4-D and 3.0 mg/L BA (C). Shoots were induced from the
induced callus cultured on the medium containing 3.0 mg/L 2,4-D (D). Multiple shoots were induced on the MS medium supplemented
with 1.0 mg/L 2,4-D and 0.1 mg/L BA and then transferred to hormone-free MS medium for root induction (E). Regenerated plantlet
cultured on hormone-free MS medium for 2 weeks (F). Acclimatization of regenerated plantlets (G). Flowering of regenerated

plantlets transferred to soil (H)

9} $AFSITH Kang S (1998)2 2t s Agaz
5] 7)2e) AHBE SIaA 94 Abo] E7tol o] W
o7l st s WAR 5hA] grhal B1skg
th. 24-D9} BAS| Egtul|x]of A thEhd 412 (multiple shoot)
7F @A = Azo Aol FEstAH (Fig. 1E). L
hollandica (Hussey 1976), 1. sanguine (Koh 2005), D. luteoalbidum
(Madubanya et al. 2006) 5 @& A3 Axbof A ufj x| U o
BA9 H7te A 27F FAEH AT B s Yich
AR AREHE BT G| st A2E

Atate] 24-D ¢ BAS T Y
A 2FZE wFe 3 AR AEL
AR P e 7 k= i I
gF ufAJ o A 2527k v &F gt
ot 2,4-DO] ©h=A oA ozt mskglTh (Table 3).
53], 3.0 mgL 24-D ©5A2 & YF2HA=4 FH7}
22 A4deta S o SEES oF BU%E 7 w9kt
(Fig. 1F). BA ©=A 2 & MS HjA 2 &7 & AEstd
Azo A= e fF27F A dojubx] grgtet, 1.0
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mg/L 2,4-D9} 0.1 mg/L BAS] &3] FLol A= 66.7%2)
=2 W2 ES BT E3 24-DF BAY ThEA o
o8| frE Welo 4L v A 23FH O} 24D}
BA9 kA2 & AY2HEE T MSHIA o A
TE Mmao] YA o ok Elg o A o] M| o]
wo7F BEE A (Fig. 1F). o2 E2I A=A A=
L&A1 Abo]E7told o) A A A EohE Az
ZRY B9 s A2EEES WUISHA g2 H)
Aol A M2 o] whero] 7pg FTbA o] Qlrk B sherh
(Wang et al. 1999; Zheng et al. 1999; Boltenkov et al. 2007).

ARE AL 28AE A AFREEA
o G A7VeHA ¢ MS 7]l Aol A 257 v ok
stich. sl el Eot Beto| E2 21 12 EH 913
EFOR oydte] AEIAY WELS WAY 2
100%9] AEee depflon, ZAAd A== 4%
At (Fig 10) £3 ok 4ol B

T EY =3tgol A= 100%9]
%ﬂ?ﬂﬂa AH A ol
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e
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S Te AT 299 Bels FESS A9Y
HA| Hop e dAA oA o A HEEoH,
3.0 mg/L 24-D9] FEA ¢} 1.0 mg/L 2,4-D2} 3.0 mg/L
BAS] EotAgjolA A7t 7HY antA o2 fr5 Sl
ok E3F 3.0 mgl 24-DE ©=A 2 g w2 oA f=H
AYAE Aol 4370 i getdle o 7HE B2 A%
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E o
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