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Abstract  APolygonatum stenophyllum Maxim. is an
important endangered plant belonging to the family Liliaceae.
A method was developed for the rapid micropropagation of
P. stenophyllum through plant regeneration from rhizome
(1-year, 3-years, and S5-years) explant-derived calli. The
rhizome segments were cultured in Murashige and Skoog
(MS) medium supplemented with varying concentrations of
2,4-D(0,0.5,1.0,1.5mg" L) for callus induction. In media
supplemented with 0.5 mg-L" of 2,4-D, 87% of 3-years
rhizome produced callus. Subsequently, the callus was
transferred to 1/2MS medium supplemented with various
concentrations of IAA, IBA, NAA, and 2,4-D (0, 0.1, 0.5 and
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1.0 mg-L™") for adventitious shoot formation. The highest
percentage of adventitious shoot induction (57%) was
observed in 1/2MS medium containing 0.5 mg- L™ of NAA.
Elongation of the adventitious shoot was achieved in 1/2MS
medium supplemented with 0.1 mg- L™ of BA. Rooting was
achieved in 1/2MS medium without any hormones. It is
hypothesized that the stated in vitro propagation protocol
will be useful for conservation and mass propagation of the
endangered Polygonatum stenophyllum Maxim. for bio-
resources.

Keywords Adventitious shoot, Rhizome, Root induction
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Fig. 1 Callus induction of P. stenophyllum. A: 1-year rhizome (scale bar, 2 cm), B: 3-years rhizome (scale bar, 4 cm), C: 5-years
rhizome (scale bar, 4 cm), D: Without 2,4-D (scale bar, 50 mm), E: I-year rhizome in the presence of 0.5 mg-L" 2,4-D (scale bar,
30 mm), F: 2-years rhizome in the presence of 0.5 mg-L"' of 2,4-D (scale bar, 20 mm), G: 5-years rhizome in the presence of 0.5
mg-L" of 2,4-D (scale bar, 20 mm), H: Yellowish callus induction in the presence of 0.5 mg-L™" of 2,4-D after 6 weeks of culture
(scale bar, 2 cm), I: Development of greenish callus in the presence of 1.0 mg'L™" of BA and 0.1 mg-L"' of NAA after 6 weeks

of culture (scale bar, 2 cm)
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Table 1 Effect of varying concentrations of 2,4-D and age of rhizome on callus induction of 5 weeks old culture of P. stenophyllum
in MS medium supplemented with 30 g-L" of sucrose and 4.0 g'L"' of gelrite

Concentration of 2,4-D (mg-L™)

Callus induction (%)

2,4-D concentrations (mg-L™") 1-year rhizome

3-years rhizome S-years rhizome

0 0

0.1 42.4+5.2b
0.5 67.8+6.4a
1.0 39.4+7.2¢
1.5 9.244.5d

0 0
44.8+3.4b 21.6+7.1b
87.6+7.2a 50.6+12.1a
38.4+5.3¢c 21.4+7.8b
12.242.1d 6.4+2.2¢

*Data are the means = SD, of three experiments. Different alphabetical letters are significantly different according to Duncan's

multiple range tests at P < 0.05.

Fee 24D 3 22o] rteto] v st 1'd A (Fig. 1E), 3
A (Fig. 1F), S Y (Fig. 1G) 7 B0l A b o] A e A
b eEEdch AP s FERS 05mg- L' 2,4-D7F H7HE
B 2] o]l 3EAY 7 i FD A 8T%RE 7 = A RALE
%A THTable 1). 3+, 2,4-DO] F =7} FobA W A& =g
o] 7+4 st AL K tKTable 1). ZHzho] 2= 2d
Aozid frE A As uAle 2 dHee] 0.5 mg L
2,4-D7} 71 v A of] 65271 vl oF gk A u} -3 o] gkl 7
A gojg) 7t b o 2 FA EthFig. 1H). 65 & 54 | 7
HAS 1.0mg- L' BAF0.1mg- L' NAAZ} 3 & 2] = uf %]
off At A 3k 25 0 A A7} = E3l(Fig. 1) o
YA F e AYAE ddsto] R0 KR AAYRR
ARSI S e adE IR TS AEY 2A S
o]-&3 A A Fr= FAZIA AtE vt gl 552
ofY x|t Wgtute] 2 4F AQWHEFTY AHARE
£ 53 A& A £} Ao M= 1.0mg L' 2,4-D A&
of 27 & wi ot 91%2] Al A f e &g Helrhal slof
H Ao} vt A 1E W th(Bae and Yoon 2013).
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F = 5] 9 thFig. 2A). ¢HH, NAAE A gt o} 2 L4157 X 2]
TFo A= B oF FEE0] 5%0|THO 2 FALE| ¢ 31(Table 2),
Ao 7] 1591 BAS} Kineting: #1274 418 4o} §12
7h o] Fo] A A] Fskrh(El o ¥ WA A]). & A At S5
S A2 AR E HHoLE FE07] 9134 = NAA]
27k 78 anbA el AS el 4= U8tk Matsuoka®}
Hinata (1979)¢]] 2] 3}| 8.0 mg- L' NAA A 2| = Solarium melongena
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|
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TE 3L 9 th(Meyer and van Staden 1998; Shibli and Ajlouni
2000; Koh 2005; Madubanya et al. 2006).
soead YA RY = R0k Al
Ay B2 R 2805w S 2 Al B Aol
Aot T2 A& dotE 7] 913 12MS v A <]
0.1,0.5, 1.0 mg-L" BA®} KintinS T8 2] 2] 3} o] 437} v o
g At Table 33} Zet. 35528 Lo 0.1 mg-L
BAZ} 27t v x]of] 2)4Fsto] uife B9, 45550 Az
Zo]=3 emE 41789l AL (Fig. 2B), BAY| 5 =7} obd
& fdasts Ade HAth AIZ7FARE & 22 20]
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& Slch(Fig. 2C). 12]aL 7| Woll A Pt A o2 243 714
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o] 2 o] 2ol A& AL R el At 55| B
A (Echinosophora koreansis)} T<=0|(Fatsia japonica),
201 A UE(Hypericum erectum)®] 73 - A2 A&
2A A U A A E 20~ 50% o) 4o W B L
T}(Choi et al. 2005; Kim et al. 2006; Moon and Kim 2008). <



270

J Plant Biotechnol (2018) 45:266-272

Fig. 2 Plant regeneration from callus derived from P. stenophyllum. A: Adventitious shoot induction from callus in 1/2MS medium
supplemented with 0.5 mg-L"' of NAA (scale bar, 80 mm), B: Shoot elongation from adventitious shoot in 1/2MS medium
supplemented with 0.1 mg-L" of BA (scale bar, 2 cm), C-D: Shoot conversion and rooting in 1/2MS without PGR's, after 4 weeks

of culture (scale bar, 3 cm)

Table 2 Effect of varying concentrations of auxin on adventitious shoot induction of 4 weeks old culture of P. stenophyllum callus
in 1/2MS medium supplemented with 20 g-L" of sucrose and 4.0 g-L"' of gelrite

Concentration of auxin (mg-L™")

Adventitious shoot induction (%)

1AA IBA

NAA

2,4-D

Adventitious shoot induction (%)

0 0
0.1
0.5
1.0
0.1
0.5
1.0

0

0.1

0.5

1.0
0.1
0.5
1.0

0+£0*g
1.3+0.2¢
1.24+0.2¢
1.3+0.1g
3.3+0.8¢
4.3+0.6d
2.3+0.6f
50.1£2.2¢
57.3+1.5a
53.3+2.1b
1.1£0.2g
1.3£0.1g
1.2+0.3g

*Data are the means + SD, of three experiments. Different alphabetical letters are significantly different according to Duncan's

multiple range tests at P < 0.05.
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Table 3 Effects of varying concentrations of BA and kinetin on adventitious shoot elongation in 4-weeks old culture of P.
stenophyllum in 1/2MS medium supplemented with 20 g-L™' of sucrose and 4.0 g-L"' of gelrite

Concentration of BA Concentration of KT

Length of the adventitious shoot (cm)

(mg'L™) (mg'L™")

0 0 0+0*g

0.1 3.120.2a
0.5 2.8+0.1b
1.0 2.7+0.1¢
0.1 2.140.1d

0.5 1.740.1e

1.0 1.6£0.1f

*Data are the means = SD, of three experiments. Different alphabetical letters are significantly different according to Duncan's

multiple range tests at P < 0.05.

Table 4 Effect of varying concentrations of auxin on adventitious root elongation in 4-weeks old culture of P. stenophyllum in 1/2MS

medium supplemented with 20 gL

sucrose and 4.0 mg-L"' gelrite

Concentration of auxin (mg-L™)

Length of the adventitious root (cm)

IAA IBA NAA 2,4-D

Length of adventitious root (cm)

0 0 0
0.1
0.5
1.0
0.1
0.5
1.0
0.1
0.5
1.0
0.1
0.5
1.0

11.8+£1.8*a
1.4+0.1b
1.2+0.1b
1.3+0.1b
1.1+0.1b
1.3+0.1b
1.2+0.1b
1.6x0.1b
1.6x0.1b
1.2+0.1b
1.3+0.1b
1.1+0.1b
1.3+0.1b

*Data are the means + SD, of three experiments. Different alphabetical letters are significantly different according to Duncan's

multiple range tests at P < 0.05.
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