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Medium Composition Affecting In Vitro Plant Regeneration and
Acclimation of Pteris cretica ‘Wilsonii’

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

Abstract. Adventitious shoots were induced from pinnae, petiole and rhizome in Pteris cretica ‘“Wilsonii’ in order to
develop the efficient mass propagation method, using in vitro culture. Only homogenized rhizome segments could
regenerate young sporophytes. Efficient regeneration of multiple shoots was obtained on the one-eighth strength MS
medium containing 1% sucrose, and 50 mg-L"' NaH,PO,. To achieve higher rate of regeneration from rhizome segments,
rhizome segments were exposed to growth regulators for 2 months and then subcultured on hormone-free medium. The
greatest shoot regeneration was obtained by 1 uM kinetin with 5 UM NAA. BA was effective in formation of GGB (kind of
meristems), but they showed low shoot regeneration rate. Plants obtained from present experiments were transplanted to
examine good environmental conditions for acclimation. Juvenile plants obtained by the one-eighth strength MS medium
showed highest survival rate and vigorous growth at the seedling stage.
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Fig. 1. Mature sprophyte of Pteris cretica “Wilsonii’ and
sections of young sporophytes obtained from in vitro culture.
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Table 1. Effect of explant sources on shoot regeneration of Preris cretica ‘Wilsonii” after 12 weeks in culture

Explant Total No. of Shoot No. of No. of Root
p fresh wt. shoots length leaves roots length
sources
(8 (cm) (cm)
Pinnae Dead
Petiole Dead
Rhizome 0.24 8.8 1.68 42 2.8 0.6

Table 2. Effect of culture media on shoot regeneration from chopped rhizome segments of Pteris cretica “Wilsonii” after 12 weeks

in culture
Total No. of Shoot No. of No. of Root
Culture
. fresh wt. shoots length leaves roots length
media
() (cm) (cm)
1/8MS 0.05a 5.5a 1.20a 4.6a 3.0a 0.63a
1/4MS 0.03a 3.0ab 0.78ab 5.0a 3.0a 0.20b
1/2MS 0.02a 2.0b 0.72ab 3.2ab 2.5ab 0.15b
1MS 0.03a 1.0b 1.10ab 3.0ab 0.0b -
2MS 0.0la 1.0b 0.60b 1.0b 0.0b -

"Mean separation within columns by Duncan‘s multiple range test at 5% level.
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Table 3. Effect of sucrose concentrations on shoot regeneration and prothallus formation from chopped rhizome segments of Pteris

cretica “Wilsonii’ after 12 weeks in culture

Sucrose Total No. of Shoot No. of No. of Root Prothallus
%) fresh wt. shoots length leaves roots length Wt.
(2 (cm) (cm) (mg)
0 0.07b° 3.6bc 1.06¢ 1.0b 1.0b 1.08a 33a
1 0.72a 8.0a 2.38a 4.2a 4.0a 1.16a 3b
2 0.15b 6.0ab 1.76b 3.8a 2.6ab 5.34a 0b
3 0.03b 5.0ab 1.58b 2.8a 2.4ab 0.72a 0b
4 0.02b 1.7¢ 0.97¢ 1.3b 1.3b 0.33a 0b

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

Table 4. Effect of NaH,PO, concentrations on shoot regeneration and prothallus formation from chopped rhizome segments of Preris

cretica ‘Wilsonii’ after 12 weeks in culture

NaH,POs Total No. of Shoot No. of No. of Root Prothallus
(mg'L'l) fresh wt. shoots length leaves roots length Wt.
(2 (cm) (cm) (mg)
0 0.05b" 5.0b 1.10a 24a 1.2a 0.30a 3
50 0.09a 9.7a 0.86b 1.4ab 1.6a 0.30a 0
100 0.02¢ 2.3c 0.40c 1.2b 1.0a 0.25a 0
200 Dead
400 Dead

“Mean separation within columns by Duncan’s multiple range test at 5% level.
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Table 5. Effect of growth regulators on shoot regeneration from chopped rhizome segments of Preris cretica “Wilsonii’ after 16

weeks in culture

Growth regulator Total No. of Shoot No. of No. of Root GGB
(LM) fresh wt. shoots length leaves roots length Wt.
BA NAA (2 (cm) (cm) (mg)
0 0 0.10a” 5.8bc 1.44a 6.8a 6.6a 1.38a 0b
0 0.08a 3.5¢ 0.66b 1.6¢c 0.2b 0.40a 22a
1 0.05a 9.3a 0.68b 2.4bc 0.0b - 22a
2 0.03a 4.0c 0.36cd 1.8¢c 0.6b 0.67a 7o
5 0.12a 6.5abc 0.36¢cd 3.6b 0.0b - 23a
2 0 0.05a 5.0¢c 0.78b 2.1c 0.0b - 14ab
1 0.06a 8.5ab 0.58bc 3.1b 0.0b - 0b
2 0.09a 4.0c 0.66b 1.8¢ 1.0b 0.95a 4b
5 0.05a 3.0c 0.30d 1.3¢ 0.0b - 13ab

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

Table 6. Effect of growth regulators on shoot regeneration from chopped rhizome segments of Pteris cretica “Wilsonii’ after 16

weeks in culture

Growth regulator Total No. of Shoot No. of No. of Root GGB
(LM) fresh wt. shoots length leaves roots length wt.
BA IBA &) (cm) (cm) (mg)
0 0 0.10c” 5.8b 1.44a 6.8a 6.6a 1.38a Oc
0 0.04c 4.5¢ 0.42cd 3.4bc 0.0c - 8b
| 0.07¢ 12.0a 0.82b 4.4b 0.6bc 0.10b 6b
2 0.03c 2.5¢d 0.50cd 2.5bc 0.0c - 5b
5 0.47a 3.5¢d 0.46¢cd 3.6bc 1.2bc 0.33b 58b
2 0 0.05¢ 5.0bc 0.62bc 2.8bc 1.4b 0.10b 5b
1 0.04c 3.5¢d 0.28d 1.8¢c 0.0c - 4b
2 0.04c 3.0cd 0.40cd 2.3¢c 0.3bc 0.10b 10b
5 0.19 0.0d - 0.0d - - 192a

“Mean separation within columns by Duncan’s multiple range test at 5% level.
Explants cultured on all the media containing 5, 10 LM BA were dead.
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Table 7. Effect of growth regulators on shoot regeneration from chopped rhizome segments of Pteris cretica “Wilsonii’ after 16

weeks in culture

Growth regulator Total No. of Shoot No. of No. of Root GGB
(LM) fresh wt. shoots length leaves roots length Wt.
Kinetin NAA (8 (cm) (cm) (mg)
0 0 0.10ab” 5.8b 1.44a 6.8a 6.9a 1.38a 0
1 0 0.03c 8.5b 0.58b 3.0bc 0.6d 0.87a 0
1 0.01c 2.5b 0.62b 3.0bc 0.0d - 0
2 0.07bc 7.0b 0.80b 3.0bc 4.2b 1.60a 0
5 0.15a 23.5a 1.16a 4.6b 2.4c 1.25a 0
2 0 0.01c 5.5b 0.73b 3.0bc 0.3d 0.70a 4
1 0.02¢ 2.5b 0.48b l.4c 0.8cd 0.90a 0
2 0.02¢ 3.0b 0.57b 3.0bc 0.0d - 0
5 0.03c 4.0b 1.23a 3.3b 1.3cd 0.73a 0

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

Explants cultured on all the media containing 5, 10 LM kinetin were dead.

Table 8. Effect of growth regulators on shoot regeneration from chopped rhizome segments of Pteris cretica “Wilsonii’ after 16

weeks in culture

Growth regulator Total No. of Shoot No. of No. of Root GGB
(M) fresh wt. shoots length leaves roots length Wt.
Kinetin IBA (& (cm) (cm) (mg)
0 0 0.10ab” 5.8b 1.44a 6.8a 6.6a 1.38¢ 0
1 0 0.03c 9.0b 0.74de 4.2bc 0.0c - 0
1 0.09abc 6.0b 1.00c 4.2bc 2.8b 3.46ab 0
2 0.11a 16.5a 0.98cd 4.0bc 1.2b 1.18¢c 0
5 0.09abc 7.5b 1.22ab 4.4bc 2.0b 4.58a 0
2 0 0.04bc 7.0b 0.70e 3.8bc 0.0c - 0
1 0.07abc 6.3b 1.14bc 5.4ab 2.6b 1.50c 10
2 0.09abc 7.3b 1.34ab 3.8bc 2.0b 2.74b 0
5 0.11a 10.0b 1.44a 3.0c 2.6b 2.84b 0

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

Explants cultured on all the media containing 5, 10uM kinetin were dead.
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Table 9. Effect of culture media on ex vitro growth of Pteris cretica “Wilsonii’ sporophytes after 12 weeks in acclimation
Culture Survival  Total Plant Plant Frond  Blade Stipe  No.of No.of  Root Rhizome
media rate  freshwt. height  width  length  length  width  leaves roots length length
(%) (2 ((m)  (m)  (m)  (ecm)  (cm) (cm) (cm)
1/8MS  100.0  0.56a° 6.56a 7.08a 7.22a 3.02a 4.20a 9.6a 10.0a 7.62a 0.22a
1/4MS 875 0.40b 5.06b 5.90a 5.50b  2.40b 3.10b 8.2ab 10.0a 4.78ab 0.20a
12MS  50.0 0.19¢ 456b  4.08b 5.22b 1.44c 3.78ab  6.4b 7.6a 4.20b 0.20a
MS Dead
2MS Dead
“Mean separation within columns by Duncan’s multiple range test at 5% level.
AR R T4 i
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Fig. 2. Cultural response of rhizome segments of Pteris cretica “Wilsonii’ cultured on 1/8MS media containing different growth

regulators.
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