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Effect of Culture Method and Medium Composition on
Shoot Regeneration from Sporophytes of
Cyrtomium caryotideum var. coreanum Nakai.
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Abstract - This study was conducted to investigate the efficient propagation method of Cyrtomium caryoptideum
var. coreanum by sporophyte culture. The influence of origin of explant sources (thizome, blade, or stipe) and
homogenization of culture materials on shoot regeneration were investigated. As a result, only rhizome explant
exhibited the organogenic capacity and the shoot regeneration was promoted by homogenization of culture
material. Vigorous and excellent growth of multiple shoots was induced on the half-strength of inorganic salts
containing MS medium. It was appeared that optimum nitrogen content of shoot regeneration was half-strength of
nitrogen containing MS medium (30mM) and optimum sucrose concentration was 1%. Addition of NaH,PO4 to
culture medium generally enhanced shoot multiplication and promoted growth of the regenerants. The organogenic
capacity of homogenized rhizomes was especially promoted on medium supplemented with SuM kinetin plus SpM
IBA. The incorporation of 0.1~0.2% activated charcoal on medium supplemented with growth regulators prevented
the formation of multiple bud primordia - nodule-like bud clusters and improved the normal morphogenesis of
sporophytes.
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Fig. 1. Five sections of C. caryoptideum sporophyte. The
numeral letters 1, 2, 3, 4 and 5 represent upper part of blade,
middle part of blade, low part of blade, stipe and rhizome,
respectively.
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Table 1. Organogenesis from various segments of young C. caryoptideum sporophytes with two different inoculation methods

In vitro
. Inoculation Fresh weight Number Shoots length Number Root length

Culture material method (g) of shoots (cm) of roots (cm)
Rhizome A’ 0.40 4.3 3.33 34.3 2.03
B 0.52 17.0 313 44.8 243

Stipe A Dead

P B Dead

A Dead

Low part of blade B Dead

. A Dead

Middle part of blade B Dead

A Dead

Upper part of blade B Dead

F-test significance”

Culture material (CM) o o o o o
Inoculation method (IM) NS *ok NS NS NS
CMxIM NS o NS NS NS

‘A, B inoculate with simply divided explant and with chopped explant, respectively.

*Significant at 1% level (**), 5% level (*) and not significant (NS).

Table 2. Effect of medium concentration on plant regeneration from homogenized rhizome segments of C. caryoptideum In vitro

Medium Fresh weight Number Shoot length Number Root lengths
(2) of shoots (cm) of roots {cm)
1/8MS 0.06 b’ 23 ¢ 098 ¢ 33 ¢ 123 ¢
1/4MS 0.16 b 88 b 1.70 bc 133 b 240 b
1/2MS 0.36 a 148 a 2.70 ab 273 a 225 a
IMS 0.44 a 6.8 b 313 a 20.8 ab 2.08 ab
2MS 0.10 b 0.8 ¢ 145 ¢ 20 ¢ 0.53 ¢

"Mean separation within column at 5% level, Duncan's multiple range test.

- 267 -



HEEESE Korean J, Plant Res, 19(2) : 265~272(2006)

Table 3. Effect of concentration of nitrogen source on plant regeneration from homogenized rhizome segments of C. caryoptideum

In vitro
Nitrogen source Fresh weight Number Shoot length Number Root lengths
(mM) (g of shoots (cm) of roots (cm)
7.5 0.26 b° 113 a 2.58 a 16.3 a 1.88 a
15 026 b 11.8 a 205 a 148 a 133 b
30 037 a 143 a 263 a 228 a 1.83 a
60 0.08 ¢ 200 127 b 13 b 043 ¢
120 0.01 ¢ 07 b 023 b 0.0 b 0.00 ¢

"Mean separation within column at 5% level, Duncan's multiple range test.
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Table 4. Effect of sucrose concentration on plant regeneration from homogenized rhizome segments of C. caryoptideum In vitro

Sucrose Fresh weight Number Shoot length Number Root lengths
(%) (g) of shoots (cm) of roots (cm)
0 0.03 ¢* 15 ¢ 1.13 b 23 b 0.85 a
1 034 a 14.8 a 230 a 283 a 1.63 a
2 0.18 b 63 b 223 a 123 b 1.83 a
3 0.12 be 5.0 be 1.48 ab 48 b 093 a
4 0.10 be 3.8 be 095 b 33 b 1.05 a

“Mean separation within column at 5% level, Duncan's multiple range test.
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Table 5. Effect of NaH.PO4 concentration on plant regeneration from homogenized rhizome segments of C. caryoptideum In vitro

(1\Irr?gHZILq4) Fresh(g\;/eight Number of shoots Sho% r:Sngth ONfurrrél:;:; Root(cllflx)lgths
0 025 ¢* 13.0 a 1.88 ¢ 173 a 1.53 b
50 0.28 be 133 a 2.25 be 19.0 a 1.83 ab
100 0.28 be 153 a 2.25 be 203 a 2.00 ab
200 043 a 158 a 338 a 245 a 255 a
400 0.35 ab 173 a 3.05 ab 258 a 2.00 ab

“Mean separation within column at 5% level, Duncan's multiple range test.

Table 6. Effects of BA, NAA and IBA on plant regeneration from homogenized rhizome segments of C. caryoptideum In vitro

Growth regulators (UM) Fresh weight Number Shoot length Number Root length
BAP NAA IBA (& of shoots (cm) of roots (cm)
0 0 0 0.24 18.5 1.83 7.5 1.40
0 1 0 0.33 24.5 2.33 15.5 1.68
0 5 0 0.43 24.0 3.30 16.3 1.88
0 10 0 0.32 19.5 1.75 8.25 1.50
0 0 1 0.38 29.5 1.90 17.3 2.03
0 0 5 0.43 33.5 2.35 17.5 2.28
0 0 10 0.34 26.0 2.25 17.0 2.25
1 0 0 0.51 24.8 2.03 19.8 2.30
1 1 0 0.34 22.3 1.87 12.7 2.10
1 5 0 0.33 24.0 2.13 9.7 2.00
1 10 0 0.31 20.5 1.60 10.8 1.13
1 0 1 0.53 30.5 2.50 29.5 2.50
1 0 5 0.40 26.0 2.23 19.0 2.23
1 0 10 0.46 24.7 2.10 16.3 2.20
5 0 0 0.40 23.8 1.85 15.0 1.93
5 1 0 0.31 243 2.20 15.3 2.03
5 5 0 0.30 25.8 2.30 14.5 1.78
5 10 0 0.46 28.5 2.10 17.5 2.08
5 0 1 0.44 25.0 1.95 19.3 2.28
5 0 5 041 21.8 1.73 18.0 2.10
5 0 10 0.35 20.7 1.93 11.3 2.27
10 0 0 0.37 22.3 2.08 133 2.10
10 1 0 0.40 26.8 2.05 14.3 2.05
10 5 0 0.32 23.3 1.60 6.0 1.23
10 10 0 0.34 20.0 2.05 11.0 1.73
10 0 1 0.37 20.0 1.83 13.0 1.77
10 0 5 0.31 21.3 1.80 11.7 1.43
10 0 10 0.35 20.3 1.67 13.3 1.70
F-test significance”
NAA NS NS NS NS NS
IBA NS * NS L NS
BAPxNAA FE NS * Hk *
BAPxIBA NS * * *x *

“Significant at 1% level (**), 5% level (*) and not significant (NS).
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Table 7. Effects of kinetin, NAA and IBA on plant regeneration from homogenized rhizome segments of C. caryoptideum In vitro

Growth regulators (UM) Fresh weight Number Shoot length Number Root length
Kinetin NAA IBA (o) of shoots (cm) of roots (cm)
0 0 0 0.24 18.5 1.83 7.5 1.40
0 1 0 0.33 24.5 2.33 15.5 1.68
0 5 0 0.43 24.0 3.30 16.3 1.88
0 10 0 0.32 19.5 1.75 8.25 1.50
0 0 1 0.38 29.5 1.90 17.3 2.03
0 0 5 043 335 2.35 17.5 2.28
0 0 10 0.34 26.0 2.25 17.0 2.25
1 0 0 0.31 19.8 1.98 10.0 1.55
1 1 0 041 29.3 2.22 21.5 2.15
1 5 0 0.45 28.5 2.28 21.3 2.23
1 10 0 0.55 29.0 242 18.0 2.08
1 0 1 0.46 30.8 2.23 23.8 2.50
1 0 5 0.40 28.8 2.00 25.8 2.43
1 0 10 0.56 34.5 2.20 30.0 2.18
5 0 0 0.35 25.8 2.10 19.5 2.10
5 1 0 0.47 26.8 2.30 26.3 1.93
5 5 0 0.41 28.8 2.15 18.3 1.78
5 10 0 0.48 341 2.08 27.8 2.33
5 0 1 043 30.8 2.13 21.0 2.30
5 0 5 0.56 34.8 230 395 2.10
5 0 10 0.50 35.0 1.88 26.0 2.20
10 0 0 0.26 233 1.83 11.3 1.93
10 1 0 0.34 22.8 1.93 16.8 1.90
10 5 0 043 30.0 2.03 17.8 1.95
10 10 0 0.40 27.5 2.13 22.5 2.13
10 0 1 0.41 26.5 2.23 24.8 2.35
10 0 5 0.33 29.7 1.90 17.0 1.77
10 0 10 0.49 30.5 2.08 26.0 1.98
F-test significance”
Kinetin *% Hk NS Hx *
NAA *E *k NS e NS
KinetinxNAA NS NS NS *% NS
KinetinxIBA NS *ox NS *x NS

“Significant at 1% level (**), 5% level (*) and not significant (NS).
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Table 8. Effect of activated charcoal concentration on plant regeneration from homogenized rhizome segments of C. caryoptideum

in medium supplemented with growth regulator

Activated charcoal Fresh weight Number Shoot length Number Root length
(%) (g) of shoots (cm) of roots (cm)
0 042 ¢ 240 a 185 b 290 b 228 a
0.1 083 a 28.0 a 330 a 44.5 a 290 a
0.2 0.65 b 263 a 327 a 477 a 307 a
0.4 043 ¢ 19.0 a 297 a 253 b 223 a
0.8 0.52 be 233 a 3.05 a 300 b 238 a

“Mean separation within column at 5% level, Duncan's multiple range test

geo] uirle] 2AAEAN WHRPERS 73 A Euisi]

el Aoz gt At Al

A} 2 wljeell] AdEEAT 28 Az A
o] AEA] Agel nixle FFE 2ARE A 0.1%2] Tdete] A
7HE wiRlolN 7P W ZRAPE ABEISIOL, FA| =
A = QlSicKTable 8). 91 AGE ABA2] AHSL 4
o R AR Al Zo] 1.85emell HIglo] 0,1~0,2%2)
2eto] A7 wirle] A$- 3.27~3.30cm=E EA3) =St
eje) g w3 g AT He] 4= 29,0700 ujsled
0.1~0.2%9] 7}FollAl 44.5~47 T2 FAFIQ, Ba] Zo)
EZE ofF HliRlelA] THE AEto] vidle] Ao At

ol WRkHom AP=EERe| wikRze] rIHPHeHE
FSRITE APPE EEzZ0] et AEAR dEEE A o
Alks gl low, diH SARE ARRAERN T8 A2
789 A vieFI7E BRlel) BdEe] v W AIREERS] 558
DA FAIRe =N AE BERZo] ARl AEAE W
22 5 UEF S5H8E 5] whEel Aes wEsic)

WY

FO

=
~

2 e LA HioRS FSlo] A amle] S8R0 AR

TIRIAL Yot e 71U, dE, 9AbT A
Hol AP Az el miale ks AR A 23 24
ZAPARE 7[R EEo] TR, AEA AW HioAiR
£ e EN Y& =L MSHiRle] FU1E 5REE
/292 713t vlixjellA 4lze] St o] Ehiks] ojfoj3
vl Az Agel 23Rt wiR|e] AiFRES MSHiR|S] 124 4=
oI, AA sucrose FE= 1%} EZF iR|of| NalbPOZE
7Igko 24 ApEE AlEAY] 8o Abkgom 2Ent 27
Aol 7IEdsH L kinetind} IBAE &8 Hejghomy &2
Eor, 01702%9 ST A2EELS 28 At A,
o] Bo| 5 &o] Bol= primordia HE] dWido] oHE|Q)
3, ZXA] 3R] Felfgdo] FI=IRIch

23

tlo

k

B A7 AR - dEsrisErie Ao A9gEd
TR SEEh IR ATAE o] ot A

=
UBE

ror

Bertrand, AM., M.A. Albuerne, H. Fernandez, A. Gonzalez and
R. Sanchez-Tames. 1999. In vitro organogenesis of Polypo
dium cambricum. Plant Cell Tiss. Org. Cult. 57: 65-69.

Camloha, M., N. Gogala and J. Rode. 1994. Plant regeneration
from leaf explants of the fern Platycerium bifurcatum In vitro.
Sci. Hort. 56: 257-266.

Fernandez, H., AM. Bertrand and R. Sanchez-Tames. 1997a.
Gemmation in Osmunda regalis L. gametophyte cultured In
vitro. Plant Cell Rep. 16: 358-362.

Fernandez, H., AM. Bertrand, 1. Feito and R. Sanchez-Tames.
1997c. Gametophyte culture In vitro and antheridiogen activity
in Blenchum spicant. Plant Cell Tiss. Org. Cult. 50(1): 71-74.

Fernandez, H., AM. Bertrand and R. Sanchez-Tames. 1999.
Biological and nutritional aspects in fern multiplication. Plant
Cell Tiss. Org. Cult. 56: 211-214.

Garcia, E. and L. Furelli. 1987. Clonal miass propagation of the
fern Cyrtomium falcatum. Acta Hort. (ISHS) 212: 655-660.
Higuchi, H., W. Amaki and S. Suzuki. 1987. In vitro propagation

of Nephrolepis cordifolia. Prsel. Sci. Hort. 32: 105-113.

Higuchi, H. and W. Amaki. 1989. Effect of 6-benzylaminopurine
on the organogenesis of Asplenium nidis L. through In vitro
propagation. Sci. Hort. 37: 351-359.

Hvoslef-Eide, A K. 1991. The effect of temperature, daylength
and irradiance on the growth of mother plants of Nephrolepis

- 271 -



s &hEZE Korean J, Plant Res, 19(2) : 265~272(2006)

exaltata (L.) Schott and on the subsequent growth In vitro of
runner tip explants. Sci. Hort. 47: 137-147.
Jones, D.L. 1987. Encyclopedia of ferns. Timer press, Portland.
Padhya, M.A. and AR. Mehta. 1982. Propagation of fern (Neph
rolepis) through tissue culture. Plant Cell Rep. 1: 261-263.
Pack, K.Y., HC. Lee, J.K. Choi and B.H. Kwack. 1984. Mass
propagation Nephrolepis exaltata by runner tips In vitro. J.
Kor. Soc. Hort. Sci. 25(4): 313-321.

Pak, M.K. 1961. Flora of Korean Pteridophyta. Kyohakdoso Co.,
Seoul.

Salome, M., S. Pais and M. Casal. 1987. Propagation of the fern

Adiantum capillus-veneris through tissue culture of the circi-

nate part of young leaves. Acta Hort. (ISHS) 212: 651-654.
Salome, M., S. Pais and M. Casal. 1987. Propagation of the fern
Adiantum capillus-veneris through tissue culture of the circi-
nate part of young leaves. Acta Hort. (ISHS) 212: 651-654.
Teng, W.L. and M.C. Teng. 1997. In vitro regeneration patterns
of Platycerium bifurcatum leaf cell suspension culture. Plant
Cell Rep. 16: 820-824.

Thakur R.C., Y. Hosoi and K. Ishii. 1998. Rapid In vitro prop-

agation of Matteuccia struthiopteris (L.) Todaro - An edible
fern. Plant Cell Rep. 18: 203-208.

(H=d 2006.1.10 5 ==+ 2006.3.22)

- 272 -



