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Plant Regeneration from the Segments of Petioles of Cacalia firma

Soo Wan Choi, Soon Lim, Wan Geun Park and Yong Eui Choi*

Division of Forest Resources, College of Forest and Environmental Sciences, Kangwon National University,
Chunchon 200-701, Korea

Abstract - Cacalia firma recently has been used increasingly as leaf vegetables but endangered in natural forest. In this work,
we established the plant regeneration via adventitious shoot formation from petiole segments of seedling and in vitro
plantlets. Wounding of seed coats and GAj treatments were effective to induce in vitro germination of seeds, whereas, seed
did not germinate at all without these treatment. When cotyledon, leaf, petiole, and root segments of seedling were cultured
on medium with 2 mg-L'1 benzyl adenine (BA) and 0.5 mg'L'1 naphthaleneacetic acid (NAA), petiole segments showed
highest number of shoots per explant among the other segments. Among the various kinds of cytokinins, BA, isopentyl
adenine (2-ip), kinetin, zeatin, thidiazuron (TDZ), TDZ and BA treatments were effective to induce high frequency of
adventitious shoot formation from petiole segments of in vitro propagated plants. NAA stimulated the frequency of
adventitious shoot formation but not for number of adventitious shoots per explants compared to TDZ or BA treatment
alone. Most of adventitious shoots were developed directly from surfaces of explants. Adventitious shoots were transferred
on medium with IBA for root formation, thereafter the plantlets were successfully transferred to soil.
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2006).
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W (Parasenecio firmus(Kom.) Y.L. Chen) EA}
A% Tl g ikl A AFH e As AR
a9tk S4 FAwke AlE v 70% EtOHe] 30%,
2% sodium hypochlorite®] 2087} 253 & A=3) &
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AZ1A FB3tAY, €3] 9 Uil SAlEZ o] 2 5o
oLz 9141116}7] } Tk ARy 2221 A A
FHo] 9l Hd¢lo] 9l7]&= st (Webb and Dumbroff,
1969). A=} 7§T—E T Bl E A &5t 1 o}

7F H=, 2 A A AEste® ot 2
A 7] wiiel] o] FHEul A2A Y B GAy7L
a2l 7971 AJck(Ross and Bradbeer, 1968). & <1
ToAE HEE TS A S9ls A5 olEol 371]
7k A WERE A FHoE wols dAlshE =
Zo] AU FH = lste] oyt d ¢ QIEE v o] &
F7F BolatA] & Ho] Urkal dkE 7] wjEe] WER

9] Mok seoly] sl A WelARl G

9JoJ A cytokinin®. & BAZ
(chk 1994), e-2Al0] H7P} &
A olg= Bav} ME}(chk, 1994). ¥ A to| = do}

Table 1. Effect of excision and GA; treatment on the
germination of seeds of Cacalia firma

Germination rate (%)

Medium -

Intact seed  Excised seed
1/2 MS 0 36.6 + 3.78
12 MS + 5 mg-L'l GA; 124 +£237 578 £ 8.64

For excision, one side of seeds was wounded by razor blade to
remove some part seed coat but not excised the zygotic embryos.
"Data are the means + SD, of three experiments (n=15).
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Micropropagation of Cacalia firma

d Aol A, X, o 3 e AES MSuiA
2.0 mg-L™" BA % 0.5 mg-L™" NAAS %3 H7}3h ul#|
o 65 &<t WY At A4 o] A4 33.6%% 7Hd =9k
o, 1 A3(28.7%), A 3(19.5%)=01 K Table 2,
Figure 1). 13]1/} 7} HHO]:XJuq 1:} Jo} = x].ﬁx%zﬁﬂ
tH(1.75) AR ¥(2.76) 9] 745 7P wokh b Hao]
B Ao BAEA eigton, R BATo] s
HAHFigure 1D). o] A¥}+= FAo) &S 7150
B A RE Adddo] 7MY dad Ao gl
T Aot Al e A ol Ao FAZAE AL
BafoF sl wilo] 7] vl o] Mg Al B =A
uhgha)steha 2ok,

Table 2. Frequency of adventitious shoot formation from
different explants of Cacalia firma seedling on MS medium
with 2 mg-L" BA and 0.5 mg-L"' NAA

Frequency of Number of

Explants adventitious shoot  adventitious shoot

formation (%) per explant
Cotyledon 33.6 £ 1.27 1.75 + 0.27
Leaf 19.5 £ 231 0.84 + 0.13
Petiole 28.7 £ 2.86 2.76 + 0.34
Root 0 0

"Data are the means + SD, of three experiments (n=15).

\ n

B
Fig. 1. Adventitious shoot formation (arrows) from various
explants of Cacalia firma on MS medium with 2.0 mg-L'l
BA + 0.5 mg-L" NAA after 6 weeks of culture. A: Cotyledon
(bar= 2 mm), B: Leaf(bar= 2 mm), C: Petiole(bar= 2 mm),
D: Root(bar= 2 mm).
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Cytokinin 59 W& HAo}l f=
ok frie= A, 53] cytokinin®] T

hA Gk Al Wtk delA AtH(Gaba, 2005). H
] TR FAEC] v SRR RAA)). whebA
Aol F gt wolel F2EA 9] ghETt o2 9] 71Ul A
A AEAY GE 7 v 22 APE Y
oAt AlEAe] W dH-E 5714 cytokinin(BA, 2-ip,
kinetin, zeatin, @ TDZ) % 2 ©-221(0.5 mg-L™' NAA)
= =3 1/2 MS wi]ell A 8577F vl eket A

AEL cytokinin ©5 BIA| BT 22418 &35t vjj#|
oA okl WhE ey M FAole] g=
iAol A o A U Stk(Table 3). nkebA] F-4go)
9 HFEE 9sAE= cytokinin THEHR 7} EA¢ Ao
2 HSItK(Table 3). Cytokinin F7%H 4o} &S
ZARgE A3 BAXE|A] FAof friefo] 7P wokon 1

gl
3

(L

O

A
L, 2—iP9} zeatin®] A A= WA R 548 AWE
HA FAopE A feEA Bt Table 3).

B AEG Bgol = 2 mg-L BA WS A7} iAo
A 41717}, 0.5 mg-L™" NAA &8 wi=]el| A 2,57}, 2 mg-
L7 TDZ W= 7} vj=]el| 4] 3.670, 0.5 mg-L™" NAA &
g afAell A 2.0707F 242 |3 ¥ AtH Table 3). 2541&
Z5 e A FH o s At s 34
woja 93] Ayl F FAole] HAYES Fojrmy Ao
Table 3. Frequency of adventitious shoot formation from

petiole segments of in vitro plantlets on different kinds of
cytokinin in combination with or without NAA

Frequency of

Groztilgfi%ﬂ];lator adventiti(?us shoot I\II)(::'r (;qul}; (r)l(t)t
formation(%o)
2-iP 2 NAA 0 0 0
0.5 0 0
Kinetin 2 NAA 0 0 0
0.5 10.0 + 4.14 1.2 £ 0.21
Zeatin 2 NAA 0 0 0
0.5 0 0
TDZ 2 NAA O 323 + 7.64 3.6 +£1.78
0.5 333 +£ 743 2.0 £ 1.15
BA 2 NAA O 433 + 10.04 41 + 1.85
0.5 543 + 593 2.5 £ 1.60

"Data are the means + SD, of three experiments (n=15).
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Fig. 2. Development of adventitious shoots formed from petiole
segments of Cacalia firma on MS medium with 2 mg-L'1
BA during 4 weeks of culture. A: Early adventitious shoot
primodia were developed on the surfaces of petiole segments
after 2 weeks of culture (arrows indicate shoot primodia)
(bar=2 mm), B: Adventitious shoots with small leaves covered
with trichomes after 3 weeks of culture (bar=4 mm), C:
Adventitious shoot with petiole after 4 weeks of culture
(bar=2 mm).
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Fig. 3. Plant regeneration via adventitious shoot formation
and soil transfer in Cacalia firma. A: Adventitious shoots
formed from petiole segments, B-C: Growth of shoot and
adventitious root formation from shoots on medium with
1.0 mg-L" IBA, D: Soil transferred Cacalia firma.

Table 4. Effect of auxin and GA; on the formation of
adventitious roots from adventitious shoots in Cacalia firma

Frequency of Number of
Growth regulator .. ..
i adventitious root  adventitious root
(mg-L") .
formation (%) per explant
Hormene-free 332 +£ 27 1.7 £ 0.12
0.2 IBA 763 + 5.4 2.4 £ 045
0.5 IBA 889 £ 7.2 31 £043
1.0 IBA 95.7 £ 83 3.8 £0.18

"Data are the means + SD, of three experiments (n=15).

Micropropagation of Cacalia firma

E¢ 37 v BEE 51 WS ds Ad A=
A= A= K Figure 3D).
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