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Factors Affected on Plant Regeneration of Phyllitis scolopendrium (L.)
Newm. In vitro

Jin-A Jeong and Cheol Hee Lee*
Dept. of Horticultural Science and Research Center for Bioresource and Health,
Chungbuk National University Cheongju, 361-763, Korea

Abstract - This study was conducted to develop the efficient propagation method of fern Phyllitis scolopendrium using
In vitro culture. The influence of the origin of the donor explant sources (rhizome, stipe, three parts of blade) and the
homogenization of explants was investigated. Rhizome and stipe explants showed the organogenic capacity among the
five explant sources and plant regeneration was promoted by homogenization of culture material. Optimum condition for
vigorous and excellent growth of multiple shoots was the half-strength MS medium with 1% sucrose concentration.
Generally, addition of NaH,PO, to media enhanced shoot multiplication. The highest rate of shoot proliferation was ob-
served on the media containing 5 UM NAA. Also, combination of activated charcoal (0.1~0.2%) and growth regulators
to growth medium prevented the formation of multiple bud primordia, ‘nodule’-like bud clusters and improved the nor-

mal morphogenesis of sporopytes in P. scolopendrium.

" Key words - Fern, MS medium, Growth regulators, Activated charcoal
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wWAllS Payllitis scolopendrium(.) Newm, & #e|1Al
T Aspleniaceae)oll &3K= GRRIEZH A AAZCZ ojn] ¥
o 7ie) eETo] =] k& W Y] e TREel
(Jones, 1987). 41&9] F7k= 20~60cmolH, ¥ &2 I3
Fe g2 gPeR 71E| T A7t o] AAEE olFeT
Ao} 7Rl BARYe] X ARk, EEEE HIES]
AR ARx|e] 353 ol AgEtH, Y-S HIRSE okAlof
9, Bollellol= 223kl ¢ithPak, 1961),

PN EREERE vIEst] 2F(rhizome)oluh ZEA]
(stolon) Fr= Bk E(crown)old] g AR 718 H55)
= 59 ARl HAMPHE &7 FAIGET} - La)y] wiEe|
Zeloll AW Fernandez et al, 1997a; 1997b; 1999; Jin, 1999w+
FEIBS 7Sl AEAE digdiisle Hie] Hel o8-
Ex otk B3| Neplrolepists A1=E(Padhya®} Mehta, 1982;
Higuchi ef al, 1987)& H1Es1] Asplenjum nidusHiguchi®}
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Amaki, 1989), Polypodium cambricum Bertr and et al, 1999),
Matteuccia struthiopteris (Thaker et al, 1998), Adiantum
capillus—veneris (Selome et al, 1987)2} Zo] AP &
T A Y™o| Lot ZEAAEH T uisie] MoKaxil-
lary budvt et E= HHE 3o AEAE o
Aelete aEe] ARSI ZAde) ok REEES
HIRgE o] wix] 2JEAEe] ikl 7gdsy 2 FE
F/gHEe] B B Xl ACE YEF

& e el AR 220} ZUiike B3 Bl o
TS EEsh] foled 2 uiEliE 2 AR A8k
RS F71E 2 HER] B, F AR | i, ARREEE 2
T 2 ggeht dEde) S8Ael ) aickRe] 4k ¥ 9
AP AEAle] Aol niRke gRke TEsE ] Sislel Brjsiait
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H Zldelld fEsieiem,  1/2MSHiR|(sucrose 1%, EAdRt
0.1%, pH 5.8)°l4 s+ & 7HA02 2~33] Aohuliefsle], Sem
Al 7|2 At ASAE A AMSSINTE RE A
HoFe T 95+1°CHO, FWEL o}83l] 40y molm %52
16ARZE 23t

ZAA 7|l Age iieE 7] $181d, Sem =7]
9] ol AEAPA 3mm™e] 27 299} 5~8mmo} ¢H(stipe)
39} I2n FAlblade) H9S HEEHS~8mm)E o] Zkzh
sioretackFig. 1), S22 S AEsl| skl oWt 5
7} H9jel HEE IR APeAY B HAE A okl &
xAsled wioFataict

AEA] Aol A3t v
oM WAIEY 27 9 €%E 47 da2 A o
. 30mg¥ SEHEoR Agulz|of zAtstych A1E2A AR
Agek wix|e] FrlE 9 HER] FEE SRIs] $std, MS
7|2ufz)e) Br1E 2 vERIY] s%=E 22 1/8, 1/4, 1/2, 1
2 o) f£FEOF I 5%0] Wil o]gdkd Ayslich
12g9le] & slapo] ZAA Ao mixE ke Yohwr)
o, NHClY KNOsE Z7F gmuope] Aol 2k &
o] F9lo= slo] NH, INOy 9] s=rl7}l 1127} H=2 24
uizle] & AxslERe 75, 15, 30, 60 ¥ 120mMOR
Y71 4718kt A3 sucrose §EE Fo17] Hsk O, 1, 2,
3, 2E|1 4% FEE uwixle| 2] Hrisk] Adsieich
Nal,POs9] 7ol é‘%iﬂ A L ] TRl FEE o
olE3ly] 95k, H7IERE 0, 50, 100, 200 ¥ 400mgl 9]
2 gulble 27 2 guRAS sl AHEREE
Ao Azt wjepiae] sluRgse W AR W A

[e]

ok b joT s
Jok
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Fig. 1. The five sections of P. scolopendrivm sporophytes. The numer-
al letters 1, 2, 3, 4 and 5 represents upper part of blade, middle part
of blade, low part of blade, stipe and rhizome, respectively.

= e Lol] #std, 47 0, 1 5, 10u M9 s&E
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3RS Ygop7| 9Jtod, kinetin 5¢ M+IBA 54 Mo] H7bg uj
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HikIGe] ZAA|E Fig, 13 o] 4, a9, A%t ¢
Al 5 57h9] RHE v wioRt ZAat, Aol A Iglo)
LT g FRelAwt AEAZE Y=L, dAY ZE R
= 29 IAESICHTable 1), 2ol webMe 2739
74 Aug adE A4S o 357109 Az AKdE v
dHS A A Beelle 9.8709] AEA7E A=A
FHE o} fABH AEE IdE 2SS wie 4.3
N, Z2Eja A A 2PdeteE die 9.5709 A=A A
Amiglch A AEAS A 2 g2 A0k A
Holl whebA E Zol7t UehbA] gotert, gl Aus I
2 2% AR oA 2 Haltelia ZAAle] Ao
HA3] A=

ZAAIRARE o8 GAXES] VUil = 23
(Bertrand et al, 1999; Higuchi®} Amaki, 1989)o\} ZEA &
(Higuchi et al, 1987; Hvoself—FEide, 1991; Paek et al, 1984),
4 ZAH(Camloha ef al, 1994; Salome et al, 1987, Teng,
1997), T= goln S ZolThakur et al, 1998) 5o Hj
PR ol8E|Tt EHH Bertrand et al(1999)2 7|UulUE:
Sl Polypodium cambricum®] ofd ZARE 7, A, 9
g 2] Fo8 ol et xRl riEddsdel 7K
AZSIBIL T AP gt Holgithar stk

ZAAC] HEHE vl B FE AR = AFE
AHES IR uliRjel]] xPdsls Ao] Wol ol8=ey, Asplen
fum nidusFernandez et al, 1993} Preris ensiformis
(Fernandez et al, 1997Th)2] ¢ ofFl ZAA} ZAHRZAE
st} widkgho R tefe] ZAHE REstira Eag vl
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wjz} sxo] 9%

7IEs ] B et 8T G Hielel 2Rkt
MSHIR|S FEE ok ffsled, MS 712uix|e] FrlE ¥ v
B =S 1/8~2u o g 23 5359 HijRlelA 4
HE A oA eI I 2R, 9 2= 2 1/24)
MSeld 2z 9.071eF 9.371=2 7P B2 ERRPE AEEIS
(Table 2). Z=iut g ZAe) e F wigle =% MS
712l 7P FEsigict 3 e el B 1/8Hht
718 ol ol =2 24 Mol w2l 78dsd

ZIHoll A Bt gl AEH QAo Y3

e 8dE

o
ol

| @A3] "olrls Ao BRIEI: ERE 1/88) MSelld A8
AEAlE 7heal doon, 28 MSHiRlel ApdE Ao
EAe 22 =48 Bl ole A9 2asER] oijich

FAAES] ZAA| videle MS 7REERIZE a2 ol gE7|=
3T Higuchi®} Amaki, 1989; Camloha, 1994), HEAOR
MS 71EHiRlef] 3E Fr1Ed sEs EARIRAOM AEAT
ks A oAske B0l 7] wheol 1/28) MS(Thakur ef
al, 1998; Teng, 19974} 1/48} MS(Higuchi et al, 1987,
Bertrand, 1999)¢} o] F7le TS W& viRPL Hop 2%

sl

>

Table 1. Organogenesis from various segments of young P. scoropendrium sporophytes with two different inoculation methods

In vitro N
Culture material Inoculation Fresh weight Number Shoot length Number Root length
method (g) of shoots (cm) of roots (cm)
Rhizome A’ 0.38 35 3.38 22.0 3.38
B 0.48 9.8 2.60 19.3 3.28
Stipe A 0.07 4.3 0.73 4.7 043
B 0.45 9.5 2.95 17.3 393
Low part of blade A 0.00 0.0 0.00 0.0 0.00
B 0.00 0.0 0.00 0.0 0.00
Middle part of blade A 0.00 0.0 0.00 0.0 0.00
B 0.00 0.0 0.00 0.0 0.00
B 0.00 0.0 0.00 0.0 0.00
F-test significance’
Culture material (CM) ¥ % Hx He Hx
Inoculation method (IM) ** ** * H% NS
CMXIM ok ko Kk sk ook

‘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 stipe and rhizome segments of P.

scoropendrium In vitro

Medium Culture material Fresh weight Number Shoot length Number Root length
(g) of shoots (cm) of roots (cm)
1/8MS Stipe 0.08 4.0 0.98 4.3 2.23
Rhizome 0.10 35 1.20 5.5 3.83
1/4MS Stipe 0.15 5.0 1.48 6.8 2.28
Rhizome 0.17 6.8 1.53 7.5 3.78
12MS Stipe 0.42 9.0 1.90 15.0 2.75
Rhizome 0.38 9.3 2.15 15.8 4.25
MS Stipe 045 83 2.88 12.0 2.35
Rhizome 0.48 8.0 2.33 14.8 2.48
2MS Stipe 0.16 4.8 1.08 3.0 0.28
Rhizome 0.13 3.8 0.75 2.8 0.18

F-test significance”

Medium (M) EY 3 *ok ETS ok ET
Culture material (CM) NS NS NS NS ok
MxCM NS NS NS NS NS

*Significant at 1% level (**), 5% level (*) and not significant (NS).
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Zo2 ANET gk AFE AEAS] PP E MS 71E
HiR] Boh @ B8 =8 RS sl gEsieivia 2
317 v} QltKGarcia®t Furelli, 1987). HARIE A 1/28) MS
i &7 E g2 2T 7R B2 50 IR e
# oo} FARE s Hict

Z HA2EF) 9

uiRlef] ke Aagee] st 2 9 gAY RS
Y 9 AR AEAR] Aol vl RS dokdr] $le, Ha
Y Qo] 12 U vER TR MS 71Ruze] 1/28) fF0R
ZAET AATENH, N0y =102 & RS 7.5~120mME Z
Al Zh Ame wisigict 1 A9, g9 2 BF 30mMolA
2z} 8 87ie} 9.5719) AEAPT A=) 71 et ARsie B
FcKTable 3). AlEAe] A E ke 75~30mMolA] Zukzo
2 2|5 Hor] Yok=d| 60~120mMe) IsEoE Ao
#AA3] AF=sict 53] 120mMelks AHEAdo| oie- ESksioe
o fzjo] diko 7o) o]Roz|R] ¢RIt} of= HABRIES] 5=
7} H&E Ha)o] gXo] AplEiks Haissig(1974) = Fggens
o} Wright(1985)9] 2119} Yxple 22 sl E=3t 7iujier
A Bg)o] dpiiasol AgRke- uliz] ZAPEE Foli] B3] Aae] &
ol g2 G W= AR R

Sucrose ¥x9 g3F

8i2]2] sucrose S el G THRAE vkt 2
I}, 19004 242 9.57H9F 10.0709] AEA7E A=} 7 Fset
ZAIE HHTable 4). Alxdo], Hajd, Hajdo] 59 A4

TS ANk og 170 gEsiner, B st Robds
AEAS] FejdEo] dAEle] B3] 3% ofd TEkolke A
ABAPE AdH FHIR dEER] BBl o] (@]
AHoe ROl Hole EE2AE 3485t Fig. 2).

A B Gk FAAES] ZRRAENK] 3%2] sucroseZt
o]85]7 UAWHCamloha et al, 1994; Higuchi et al, 1987;
Hvoslef—Edie, 1991; Pack et al, 1984; Teng, 1997), Thakur
et al (1998)0) J8VH Matteuccia struthiopteris®] ZEAR| AH
koA 3% Bt 1.5%2] sucroseolld AEAIQ] A W Hzle]
Hgo] gFsigitial digct ol 2 A¥EATel fARE e
B d™o| FAAES] AR uloold 1~2%9] sucrose7t EA}
Ao Hepdgre EX0gkcka B vh QoK Wetmore, 1953). ©]
g3t Z2NES JefE o, RAECN 1~2% Y sucroses
iR 7 e 9 ARE AEAY S Stk A
L8 AR, TI2{ut sucrose?t 3% oV VK= AlEAS] A
APQ) BER S SR ThsAlo) Sl Ao A

o oox fu o
o

of

Fig. 2. Effect of different concentrations of sucrose on plant
regeneration from homogenized rhizome segments of P.
scolopendrium In vitro culture.

(a) Multiple shoots on 1% sucrose, (b) Multiple bud cluster on
4% sucrose

Table 3. Effect of concentration of nitrogen source on plant regeneration from homogenized stipe and rhizome segments of P.

scoropendrium In vitro

Nltro%rerzlriv[ siource Cul‘ture material Fresh(gv)vmght OI}IuSI;]lEgIS Sho?zrigngth g}ulrlézi Roo(tcéel:)ngth
75 Stipe 0.53 7.5 2.60 30.0 4.88
Rhizome 0.58 7.8 2.35 38.0 4.83
15 Stipe 0.49 7.8 2.63 24.3 4.85
Rhizome 0.51 8.0 243 23.0 5.03
30 Stipe 0.55 9.5 2.65 24.0 435
Rhizome 0.59 8.8 2.53 26.8 4.45
60 Stipe 0.35 6.0 2.03 13.0 1.50
Rhizome 0.36 83 2.30 16.3 1.90
120 Stipe 0.12 2.3 1.30 2.0 0.33
Rhizome 0.23 4.0 1.38 8.8 0.50
F-test significance”
nitrogen source (NS) Hk *k Hx *k dk
Culture material (CM) ' NS * NS * NS
NSxCM ' NS

NS NS NS NS

“Significant at 1% level (**), 5% level (*) and not significant (NS).
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NaH,PO, #7}8ko] oJ3F

NaH:PO,2| 7Igo] 2743 Gzale] 7laadss 9 A
g 4B ol tlaks FHE Lokr] 8l 0~400mg
Leg Wl Xx*o}@l 7 AEe wjsigich e A2
o) = @yt 2% 2% 200mgL™e) NalbPOst 7R Hlix)
ol 12,570 & 10.8M42 7 Wtk Table 5). 12t AEA9
e Folt 27 BE NaHLPO,o| Z7isell ojsle] g2t

= R =

QbR oR QkxjAlEe] mEA Lot AHZRZQ] HikolA uj
Aol 718 NaHoPOs= A12A19) A 2 A3 2208k Ao

7IHelA WAL AER AP FFE mAE 8AE

2 49A UthGarcia®}t Furelli, 1987; Hvoslef-Eide, 1991;
Pack %, 1984). £ AR WSl %9 NaFPO.S) A7
o o) AR AESRE T YSRO ABURE 2
Xolg wolx| gtk THER ZhpHeld NarbPOS) A7h

o WE WS BRI Fof we} the TR Ho At
eick

AAZAEA9] JFF
MAZAEA kinetindt NAA Y IBAE o2 2jelAu B
kinetin tNAA 78]3 kinetinHBA2] 2goz 38 Xasly] ¢

Table 4. Effect of sucrose concentration on plant regeneration from homogenized stipe and rhizome segments of P. scoropendrium In vitro

Su((gyrt}(;se Culture material Fresh(gv)velght OI;IuSI;l(IZg{S Shoczz nlgngth oNfurrIcl)t())?; Roo(tcrlglgth

0 Stipe 0.10 5.5 1.05 7.5 3.33
Rhizome 0.17 7.0 1.70 12.0 3.85
1 Stipe 0.41 9.5 1.88 13.5 2.88
Rhizome 0.45 10.0 2.58 22.8 4.28
2 Stipe 0.29 9.0 1.18 10.8 245
Rhizome 0.39 8.3 1.93 16.3 3.40
3 Stipe 0.26 7.5 1.38 7.5 1.85
Rhizome 0.25 8.0 1.10 5.8 1.58
4 Stipe 0.23 6.3 1.05 6.3 1.23
Rhizome 0.19 5.8 0.98 5.0 0.88

F-test significance”
Sucrose (S) ok % *ok ®% ok
Culture material (CM) NS NS *ok * NS
SxCM NS NS * NS NS

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

Table 5. Effect of NaH2PO4 concentration on plant regeneration from homogenized stipe and rhizome segments of P. scoropendrium In vitro

?Inz:?iP())g‘ Culture material Fresh( gv;/mght OI}IuSr}Ill(l))g;S ShocétC IIlie)ngth (b)ffurrrét();; Roo(tcrlli:)ngth

0 Stipe 0.36 8.0 2.20 19.5 3.70
Rhizome 0.36 8.3 2.08 20.5 2.85
50 Stipe 0.43 8.5 2.33 18.8 4.30
Rhizome 0.43 9.0 2.10 19.3 3.40
100 Stipe 0.48 8.3 2.35 18.0 4.38
Rhizome 0.41 9.3 2.35 22.0 3.95
200 Stipe 0.48 12.5 2.63 243 4.45
Rhizome 041 10.8 2.13 225 3.45
400 Stipe 0.34 9.3 1.90 17.3 2.85
Rhizome 0.40 8.8 2.33 20.3 4.50

F-test significance”
NaH,PO; (P) * *E NS NS NS
Culture material (CM) NS NS NS NS NS
PxCM NS NS NS * NS

‘Significant at 1% level (**), 5% level (*) and not significant (NS).
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Ak RS iekstylt 1 Za, 2 NAAQ| th8A
o]l EARL) Apge] kKo R LT, B3] NAA Sy
M AHelFolld 21 5702 7F B ZAAPE FAPE e ol &
Aol 12,5700 vjslel F ui sprlo] FvRE Ak Table
7). ESH NAA 1x M= 20,9702 vlad] @ AEAT} A=
gt &8 gl A= kinetin 5¢ MeF NAA 1y M &= IBA 1y
Mo} Egxjalold zizh 17.570¢t 18 870= FAele) sl
ke 2nE Bt FHeld A" AEAY] Alxdolks A
Tl GRS Kol elgked, Faje] APt W S NAA
SajE)TellA o S Aes vehdh

SR

e

ako,

TAZRA T3 NAA 5 MollA] 14 5702 7FF e o] ZXA|
7b A==, ol TRl vjsle] wizkE ZatgirKTable
8). 128]X kinetine 1y M¥} NAA 1y M| E8Ae oAM= 14,0
ANz A=) 7.07H0) uvlste] =, kinetin 5~10u
M}t IBA 1y M) E&XFAME 14.0~14.37M8 ZAR|) &
7} RAjglgel wgle) SR 2 AR AEAIY A
2 ol malo) dick w3k NAA U IBAS] ThHg-AelollA Blana] oF
3319, kinetind}e] AR EgH oAM= FA
3o Aggo] Tha G

Platycerium bifurcatunfCamloha®}t Gogala, 1991; Camloha

H]

Table 7. Effects of kinetin, NAA and IBA on plant regeneration from homogenized stipe segments of P. scoropendrium In vitro

Growth regulator (M) Fresh weight Number Shoot length Number Root length
Kinetin NAA IBA (€3] of shoots (cm) of roots (cm)
0 0 0 0.44 12.5 1.70 17.8 2.38
0 1 0 0.91 20.3 2.15 41.5 6.30
0 5 0 0.83 21.5 2.08 37.5 5.13
0 10 0 0.72 13.8 210 37.3 5.48
0 0 1 0.55 13.5 2.23 20.5 4.83
0 0 5 0.50 12.5 2.13 17.8 4.75
0 0 10 0.54 11.5 223 23.5 4.88
1 0 0 0.60 15.3 2.35 26.0 5.28
1 1 0 0.66 16.5 2.25 383 493
1 5 0 0.54 12.0 2.33 21.8 5.10
1 10 0 0.68 12.3 2.30 27.8 4.68_ .
1 0 1 0.59 14.5 2.38 28.5 5.33
1 0 5 0.54 14.0 2.00 275 3.63
1 0 10 0.63 15.8 2.03 28.5 4.98
5 0 0 0.46 16.8 2.10 25.8 5.05
5 1 0 0.61 17.5 2.08 27.3 4.18
5 5 0 0.59 13.8 2.10 235 4.30
5 10 0 0.49 12.8 1.90 15.0 3.93
5 0 1 0.59 18.8 2.10 31.0 3.53
5 0 5 0.61 14.0 2.10 32.0 3.63
5 0 10 0.61 12.8 2.08 28.8 3.58
10 0 0 0.59 17.5 2.03 26.5 423
10 1 0 0.55 15.8 2.08 26.0 3.70
10 5 0 0.66 14.3 2.28 26.5 4.80
10 10 0 0.56 12.0 2.25 20.0 3.53
10 0 1 0.41 13.3 3.23 32.0 2.97
10 0 5 0.49 14.0 3.20 33.3 2.93
10 0 10 0.50 8.0 3.70 313 3.70
F-test significance”
Kinetin *% NS NS NS Hk
NAA ** Hk NS ** NS
IBA NS Hk NS NS NS
KinetinxNAA ko Hk NS wok bl
KinetinxIBA wk * NS * Hx

*Significant at 1% level (**), 5% level (*) and not significant (NS).
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T, 1994)9] 7 g ze] rp=|A] R viRlelME AR
SAlo) eHgslgrial BaEjglony dRkos gRjAlEe] ZA}
Al kol AFEEH] Al wEHY FAovt EExA
o] WS FX8ks AR U#A Slrh. GGB(green globular
body) & MNs(meristematic nodules) 22 Eel= o] 249
AL FeHoRE: Aot fABI 7sdeRe 4 AlY
Al(shoot primordia)et FARE Aoz RIEQtKBertrand 5,
1999).

2 Age] e AgEEE 7t uiRlel EE2A e of
Ugt ARl 22 e 2 Ao W (199

ZIWollA WA AEA A L nF e ads

sucrose® AMSEE AT E3F 0129 BRe EEELL &
& AP wE Ao FAEH. é sl ey
g s felEE BRE ohet AREREEEE Eshke AL
2 UA ok

ggua A= EedY E8A9 2z

Teng(1997)9] Aol J5t BASH NAAS] E-8Hlz]of 0.2%
o] ek H7Vst Platycerium bzfurcatumﬁ’—] d AIEZE i
&R A, B FAEe] vjsie] AR EARA|) Ao
F7Ietea, FaxAREH | Aol dAE e, AE A8

Table 8. Effects of kinetin, NAA and IBA on plant regeneration from homogenized rhizome segments of P. scoropendrium In vitro

Growth regulator (UM) Fresh weight Number Shoot length Number Root length
Kinetin NAA IBA (g) of shoots (cm) of roots {cm)
0 0 0 0.26 7.0 1.33 53 2.00
0 1 0 0.59 10.3 2.35 293 4.18
0 5 0 0.49 14.5 2.05 25.5 4.00
0 10 0 0.51 12.0 2.13 21.0 4.30
0 0 1 0.56 12.8 2.25 24.3 5.38
0 0 5 0.49 12.5 2.13 22.5 4.35
0 0 10 0.50 12.3 2.25 23.5 3.98
1 0 0 0.41 10.8 1.80 10.0 2.63
1 1 0 0.52 14.0 2.05 23.3 4.35
1 5 0 0.51 13.7 1.80 24.7 4.40
1 10 0 043 9.0 1.78 15.0 3.45
1 0 1 0.33 11.3 1.68 8.8 3.28
1 0 5 0.35 11.0 1.93 13.8 3.88
1 0 10 0.55 14.0 2.20 21.5 5.38
5 0 0 0.45 14.0 2.13 20.8 3.20
5 1 0 0.53 13.8 2.33 23.8 3.03
5 5 0 0.44 11.0 2.27 18.7 3.07
5 10 0 0.51 10.5 1.75 18.3 3.63
5 0 1 0.46 14.3 1.78 22.0 3.80
5 0 5 0.45 1.5 1.85 13.3 3.93
5 0 10 0.53 12.0 1.95 20.0 3.90
10 0 0 0.44 11.3 1.73 18.8 4.03
10 1 0 0.58 11.8 2.33 26.3 3.73
10 5 0 0.48 12.3 2.13 17.7 3.60
10 10 0 0.37 10.0 1.95 12.5 3.53
10 0 1 0.53 14.0 2.10 21.5 3.30
10 0 5 0.50 12.5 2.75 21.5 3.28
10 0 10 0.49 10.5 1.93 15.0 3.38
F-test significance”
Kinetin ok NS NS * *
KinetinxNAA H* Hk * Hk Hk
KinetinxIBA FE Fk * Fk Fk

“Significant at 1% level (*), 5% level (**) and not significant (NS).
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Fig. 3. Plantlets of P. scolopendrium were grown for 3 weeks
after transplanting to growth chamber.
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Table 9. Effect of activated charcoal on plant regeneration from homogenized stipe and rhizome segments of P. scoropendrium

on medium supplemented with growth regulator

Activated charcoal Culture material Fresh weight Number Shoot length Number Root length

(%) (g) of shoots (cm) of roots (cm)
0 Stipe 0.20 8.5 0.95 2.0 0.28
Rhizome 0.26 10.5 1.13 9.8 240
0.1 Stipe 0.56 8.7 3.13 23.7 2.67
: Rhizome 0.60 12.8 2.70 24.0 4.08
0.2 Stipe 0.31 8.5 2.53 13.0 3.10
Rhizome 0.30 10.0 2.10 14.0 3.30
0.4 Stipe 0.16 5.0 1.18 6.8 3.03
Rhizome 0.17 8.0 1.70 8.0 3.00
0.8 Stipe 0.10 2.3 0.68 1.3 0.58
Rhizome 0.17 9.0 1.25 9.3 1.58

F-test significance”
Activated charcoal (AC) *k ok *% *ok *ok
Culture material (CM) NS H* NS *k *k
ACxCM NS NS * NS NS

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