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Effect of Medium Components and Culture Methods on
Shoots Regeneration from Athyrium niponicum

So Lim Shin and Cheol Hee Lee*
Department of Horticultural Science, Chungbuk National University, Cheongju 361-763, Korea

Abstract - Present studies are carried out to find media components and culture methods for in vitro propagation of Athyrium
niponicum and to establish the optimal economic masspropagation systems. Among pinnae, petiole and rhizome segments
only rhizome segments produced young plants. Rhizome segments showed vigorous plant regeneration on 1/2MS medium
and supplement to 1% sucrose and 50 mg - L™ NaH,PO,4 were promoted the plant regeneration from rhizome segments.
Kinetin was better than BA for plant regeneration and combination with 2 uM kinetin and 5 UM IBA was most efficient
for plant regeneration. Solid or liquid medium with or without 0.1% activated charcoal in modified 1/2MS medium (1%
sucrose, 50 mg - L' NaH,POs, 2 uM kinetin, 5 uM IBA, pH 5.8) were used to find the optimal culture methods. The plant
regeneration from rhizome segments were most vigorous on solid medium without activated charcoal. The addition of
activated charcoal were inhibited the plant regeneration from rhizome segments not only on solid medium but also liquid

stationary or suspension culture.

Key words - Activated charcoal, IBA, Kinetin, NaH,POs, Stationary culture, Suspension culture
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Table 1. Effect of explant sources on shoot regeneration and prothallus formation of Athyrium niponicum after 12 weeks

in culture
Total No. of Shoot No. of No. of Prothallus GGB
Explant
fresh wt. shoots length leaves roots wt. wt.
sources
(& (cm) (mg) (mg)
Blade 1.07a" 0.0 0.0 0.0 0.0 1071a 0
Stipe 0.66a 0.0 0.0 0.0 0.0 662b 0
Rhizome 0.29a 13.8 4.8 1.7 0.0 30c 33

“Mean separation within columns by Duncan’s multiple range test at 5% level.

Table 2. Effect of culture media on shoot regeneration and prothallus formation from chopped rhizome segments of

Athyrium niponicum after 12 weeks in culture

Culture Total No. of Shoot No. of No. of Root Prothallus GGB
media fresh wt. shoots length leaves roots length wt. wt.
(2 (cm) (cm) (mg) (mg)
1/8MS 0.13a” 4.5bc 0.43b 3.6a 0.0 - 30a 134ab
1/4MS 0.19a 2.8bc 1.13ab 3.3a 0.8 1.1 26a 141ab
1/2MS 0.29a 14.5a 1.65a 4.6a 0.0 - 33a 32b
IMS 0.21a 5.3b 1.35ab 4.5a 0.0 - 53a 160ab
2MS 0.17a 0.0c - 0.0b 0.0 - 0b 171a

“Mean separation within columns by Duncan’s multiple range test at 5% level.
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Sucrose®} NaH,P0.2] AA A7}
1/2MSHfR] 9] sucrose 25 0~4%=2 ZA5lo] Ad
AT}, 1% H71Foll A= GGBY A By} YAIsHo]
z710 B4% GGB7} R IAA| 2 E3FESloH, 30 mg
O A HAA oF 50017]2] EAA|7F F/d = S{THTable 3).
Ui Z] W sucrose®] Fert obdaE 279 AHA T
Ayt GGB7F ZAA| = 23] 4] 58k3l o, sucrose F-3
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NaH,PO,E 0-400 mg - L' O.& gejste] H71st Aat
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%& o) FAA £} W Ago] 14 A ATHTable 4),
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At A 2] Aol AHAH, 400 mg L]
WIATOIAE GoBe] ZAA B3 52 % AAE 227
o A% wE oA=L,

Table 3. Effect of sucrose concentrations on shoot regeneration and prothallus formation from chopped rhizome segments

of Athyrium niponicum after 10 weeks in culture

Sucrose Total No. of Shoot No. of No. of Root Prothallus GGB
%) fresh wt. shoots length leaves roots length wt. wt.
(2 (cm) (cm) (mg) (mg)

0 0.04¢” 4.7c 0.90b 3.0c 0.0b - 4 Oc

1 091a 51.4a 2.28a 5.2b 5.2a 0.76a 0 Oc

2 0.92a 39.6b 2.62a 7.4a 5.8a 0.92a 0 14b

3 0.96a 41.6b 2.06a 5.6ab 3.8a 0.76a 0 43ab

4 0.36b 12.4¢ 1.00b 5.6ab 0.6b 0.10b 0 142a

"Mean separation within columns by Duncan’s multiple range test at 5% level.

Table 4. Effect of NaH,POs; concentrations on shoot regeneration from chopped rhizome segments of Athyrium

niponicum after 10 weeks in culture

NaH,PO, Total No. of Shoot No. of No. of Root GGB
r fresh wt. shoots length leaves roots length Wwt.
(mg-L) @ (cm) (cm) (mg)
0 0.33b 39.5b 0.88b 3.8a 1.2ab 0.18ab 7b
50 0.46a 63.3a 1.47a 4.0a 2.7a 0.20ab Sb
100 0.21c 24.0bc 0.90b 43a 1.3ab 0.17ab 2b
200 0.19cd 26.0bc 1.10b 4.0a 1.3ab 0.33a 17ab
400 0.12d 14.5¢ 0.80b 2.3b 0.3b 0.10b 24a

“Mean separation within columns by Duncan’s multiple range test at 5% level.
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Fig. 1. Cultural response of rhizome segments of Athyrium niponicum cultured on 1/2MS media containing different

growth regulators.

Table 5. Effect of growth regulators on shoot regeneration from chopped rhizome segments of Athyrium niponicum after

4 months in culture

Growth regulator Total No. of Shoot No. of No. of Root Rhizome GGB
uM) fresh wt. shoots length leaves roots length length wt.
Kinetin NAA (2) (cm) (cm) (cm) (mg)
0 0 0.28ab” 7.0bc 1.95a 4.3a 0.8bc 0.15b 0.15bc 0b
1 0 0.32a 13.5b 1.68ab 1.4b 2.0a 1.64a 0.38a 0b
1 0.19ab 7.5bc 1.24¢ 1.8b 0.0c - 0.12cd 2la
2 0.09ab 20.7a 1.64ab 3.8a 1.0b 0.35b 0.18bc 20a
5 0.17ab 22.5a 1.40bc 3.8a 0.2bc 0.20b 0.10cd 8ab
2 0 Dead
1 Dead
2 0.02b 5.0c 0.20d 1.2b 0.0c - 0.00d 0b
5 0.24ab 11.5bc 1.85a 4.2a 1.0b 0.15b 0.27ab 0b

“Mean separation within columns by Duncan’s multiple range test at 5% level.
Explants cultured on all the media containing 5, 10 uM kinetin were dead.
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Table 6. Effect of growth regulators on shoot regeneration and prothallus formation from chopped rhizome segments of
Athyrium niponicum after 4 months in culture

Growth regulator Total No. of Shoot No. of No. of Root Rhizome GGB
(UM) fresh wt. shoots length leaves roots length length wt.
Kinetin  IBA (2) (cm) (cm) (cm) (mg)
0 0 0.28ab” 7.0cd 1.95ab 4.3ab 0.8b 0.15¢ 0.15bc Oe
1 0 0.32ab 13.2bc 1.68bc 1.4cd 2.0a 1.64a 0.38a Oe
1 0.22b 18.7ab 0.98ef 2.0cd 1.0b 1.05b 0.14bc 101b
2 0.17b 15.5b 1.44cd 4.2ab 0.6b 0.13c 0.24ab Oe
5 0.09b 18.0ab 0.66gf 2.0cd 0.0b - 0.20b 117a
2 0 Dead
1 0.68a 16.0b 1.16de 3.8b 0.0b - 0.18b 30d
2 0.27ab 18.5ab 0.38¢g 3.0bc 0.0b - 0.15bc Oe
5 0.42ab 24.5a 2.18a 5.5a 0.5b 0.30c 0.18b Oe

“Mean separation within columns by Duncan’s multiple range test at 5% level.
Explants cultured on all the media containing 5, 10 uM kinetin were dead.

Table 7. Effect of growth regulators on shoot regeneration from chopped rhizome segments of Athyrium niponicum after
4 months in culture

Growth regulator Total No. of Shoot No. of No. of Root Rhizome GGB

(uM) fresh wt. shoots length leaves roots length length wt.
BA NAA  (g) (cm) (cm) (cm) (mg)
0 0 0.28a" 7.0a 1.95a 4.3a 0.8 0.15 0.15b 0b
0 0.20a 7.5a 1.24b 2.0bc 0.0 - 0.14b 67a

1 0.10a 4.5ab 0.66¢ 1.2¢ 0.0 - 0.26b 89a

2 0.08b 2.5bc 1.35b 4.5a 0.0 - 0.50a 40a

5 0.08b 1.2¢ 0.63¢ 1.1c 0.0 - 0.12b 84a

2 0 0.07b 1.0c 0.90bc 3.0ab 0.0 - 0.20b 73a
1 0.04b 0.0c - 0.0d 0.0 - - 40a

2 0.09b 0.0c - 0.0d 0.0 - - 57a

5 0.09b 7.3a 0.92bc 2.4bc 0.0 - 0.18b 72a

“Mean separation within columns by Duncan’s multiple range test at 5% level.
Explants cultured on all the media containing 5, 10 uM BA were dead.

e A=Y e HdRde EY et e A 7 oA J4dE GGBY| oS wol7] HsiME 1%
oz AzkET) sucrose®} 50 mg - L'¢] NaH,PO, & H7}el= Zo] &}
sHE, Jjuate] 24 AEe e e Zylo] Aukdn Zo|Z|qt, & A-tolAl= sucroseE 3% H7FE 1/2MSHj
%*El AREAEE A7 AE 7102 sto] GGBY| 22t o] AAlE A EARA| 9

=
G e ATS B Aol wlid v Yolow AzhEIch webd 192] sucrose
FX

i, ol Aol u}% FAAET T YR 950 mg- L) NaHPOE H7He 1/2MSH) kinetin
24 WA globw GoB7E WAE] AR Aol 2 uMTHIBA 5 M H7bSte] 274 HBE W A9
WA Gsl] thEoR Azt ER Aol 2 o e AR 948 Ao Agu
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Table 8. Effect of growth regulators on shoot regeneration from chopped rhizome segments of Athyrium niponicum after
4 months in culture

Growth regulator  Total No. of Shoot No. of No. of Root Rhizome GGB
(M) fresh wt. shoots length leaves roots length length wt.
BA IBA (9 (em) (cm) (cm) (mg)
0 0 0.28a" 7.0bc 1.95a 4.3a 0.8 0.15 0.15ab Oc
1 0 0.20a 7.5bc 1.24b 2.0bc 0.0 - 0.14ab 67b

1 0.04a 0.0e - 0.0d 0.0 - - 42b

2 0.13a 4.5cd 0.94c 1.6bc 0.0 - 0.24a 5b

5 0.09a 13.3a 0.30d 1.17¢c 0.0 - 0.05¢ 31b

2 0 0.07a 1.0de 0.90c 3.0ab 0.0 - 0.20a 73b
1 0.10a 8.8b 0.26d 1.2¢ 0.0 - 0.02c 96b

2 0.30a 0.0e - 0.0d 0.0 - - 298a

5 0.10a 0.0e - 0.0d 0.0 - - 96b

“Mean separation within columns by Duncan’s multiple range test at 5% level.
Explants cultured on all the media containing 5, 10 uM BA were dead.

Table 9. Effect of growth methods and activatied charcoals on shoot regeneration from chopped rhizome segments of
Athyrium niponicum after 16 weeks

Culture  Activated Total No. of Shoot No. of No. of Root Rhizome GGB
method chacoal  fresh wt. shoots length leaves roots length length wt.
(%) (€] (cm) (cm) (cm) (mg)
Solid 0.0 0.58a" 55.7a 0.86b 3.0a 0.3a 0.10 0.18a 0.025a
0.1 0.39b 21.7b 1.74a 3.7a 0.0a - 0.21a 0.043a
Liquid 0.0 0.08¢c 15.5bc 0.54b 2.0b 0.0a - 0.10a
stationary 0.1 Dead
Liquid 0.0 0.06¢ 4.3c 0.50b 2.0b 0.0a - 0.10a 0.017a
suspension 0.1 Dead

"Means separation within columns by Duncan’s multiple range test at 5% level.

wjo} 9 9 Rdeke) 9%
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ol Ao = vehd HE 1/2MSH|A](sucrose 1%, NaH,PO,
50 mg - L', kinetin 2 UM, IBA 5 uM, pH 5,8)c] Z-AJet
2 0 B 0.1%% 710 1A T AAujR] oA vijekst 2
b}, At} o) 47 Aue TS A7l g LA
Hjxo| A EZAFA| Q) B3t 7P 94231901, 90 mgf)
27 Aoz RE 55 7709 ZAA7} A QT Table 9).
Ze SEZH U urtes FHAA BAE side
shoot9] AHL M|l x|of|A] vjOFL w) Z}H| Q] H3}
7} 2259 O WH(Thakur et al,, 1998), 7aiAte]e] 7
AHS HAufR o)A BA] Eiz HEYTE AP BF A
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