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Propagation of Pteridium aquilinum var. latiusculum (Desv.) Underw. ex Hell.
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Abstract - Present studies were conducted to evaluate the effects of medium strength(MS and Hyponex), carbon sources
and their concentrations, agar concentrations, and inoculation amounts on prothallus propagation of Pterdium aquilinum

var. latiusculum(Desv.) Underw. ex Hell in vitro. The optimum

MS medium strength for prothallus propagation was 2MS

concentration. Phosphate source was most effective for prothallus growth of P. aquilinum var. latisculum. The addition

of 1% sucrose or glucose to MS medium promoted prothallus

multiplication. Growth of prothallus was not affected by

agar concentration. Propagation of homogenized prothallus was vigorous even in liquid medium. Chopped
gametophytes(100 and 200 mg) were inoculated on 250 ml Aflask with 100 mL of 2MS concentration medium and

suspension culture was done at 100 rpm for 22 days. After 20

days, prothallus multiplication slowed down, so 100 mg

of chopped prothalli is recommended for initial inoculation, since initial amount of inoculum did not affect subsequent
prothallus multiplication. Consequently after 20 days of suspension culture, prothallus should be subcultured or

transplanted outside of growing vessels.
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24 Ao A 28 1AV (Pterdium quilinum var,
latiusculum) @] EAE 7| Fatuhgste] Wolgh M A

9] FEE 85| flste] 712 MSHiA| 9] s 2 H|E
U FEE 47 14, 1/2, 1, 28R AT ujx|et
Hyponex(N:P:K=6.5:6)2 0.1, 0.2, 0.3, 0.4% ==&
A7 iAo A AFAE vt MSHiA] ) Frl=
F= HIEMRIO =7t AHA S4] D Sl mAl= FF
= 78817 fI5ke] MS HiAE 7|2 & dFof 7t stocko]]
= WA YEEY RS 1/4, 1/2, 1, 2vi= 7}
7] Gejsto] 7zt viRol A AYGAE st A

of AR&-H MSHiA] stock®] FAJEZ-S Table 13} Zt},
249 T E w7t AAA S nA = G A
W3l7] $5te] sucrose®}t glucoseE 212+ 0, 1, 2, 3, 4%
A7rek MSHiR| oA AGAE wigstaet, AAA 9] S4]

of mX|= viR] FEAdQ G dobr] flste] MS 7|
ujz]o] agarZ 0, 0.2, 0.4, 0.6, 0.8, 1.2%% ZH5}o]
AAAE sidstsict. 4719 AFe 25 200 mLY 2
ol vjZ] 30 mLE 5% & wAE o]&5to] At

AGA 250 mg HEsHom, 85 St vkt & A
o ARSI,

AFA HEFel W A4 wjd7ItE F8st] flst
o], 2 MSH|A]o| sucrose 1%S A 715t AAH|A] 80 mLE
250 mL AHZFEglATo) BEEla A S o]8dly] 74
3}ok HYEA| 100 B 200 mge HE3}o] 100 rpm O 2
AEerferstgtt AT E AGA = 22 Eot ujoks}H A

29 HAo R AT Aede %ﬂw =A3krt

rﬂ

£ 29 1A o= Aldusto] Al R ARSI A =AY 5EHRO 2 o] Rojfom HigRE > 26%
@noﬂ ARESE v A Q) 7)1E AL sucrose 3%, pH 5.8, 1C, % 40 pmol'm >s ™', =27 16/\]7Pi Atk
extra pure grade agar(Junsei, Japan) 0.8%= 3}t A3 & EAA TS windowg& SAS system version
Are] AAAY] FAo] At w9 FF D AAAEE 9.01(SAS Institute INC, Cary, N.C., U.S.A)& o833t
Table 1. Medium components of MS medium used in this experiment

Stock Components Concentration(mg/L) Stock Components Concentration(mg/L)

1 Sulfate MgSO47H,0 370.000 4 Phosphate KH,PO4 170.000

MnSO4H,O 16.900 H3;BO;3 6.200
ZIISO4'7H20 8.600 NazMOO4'2H20 0.250
CuSOy45H,0 0.025
2 Nitrate NH4NO; 1,650.000 5 Fe, EDTA Na,EDTA 37.250
KNO; 1,900.000 FeSO47H,O 27.850
3 Halide CaCl,2H,0O 440.000 6 Vitamins Glycine 2.000
KI 0.830 Myo-inositol 100.000
CoCl,6H,O 0.025 Nicotinic acid 0.500
Pyridoxine HCI 0.500
Thiamine HCI 0.100
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Hix 9 $57 € HA/EF o 4E 1A AEA
2|53}

MsHiZ| 9] F71E 9 e e SEE 1/4, 1/2, 1, 24
2 gt wfRjof| bl HAAE wieFet A, ujA]o
A7k FEEY 2Tt 7S AGA S4l0] B
SFoATh(Fig. 1), AAA Y] S 9 2412 2aMSHj x|l A] 7}
A et on, FAskE 0.25 g9 AHAl= 85 Bt
27] &7 48,8001 12.2g7HA] F7H=|qIch BiH F
= 9 vEIY] Fert Ao W2 1/4 MS9 1/2
MSHj Aol A= o] FE8to] AYA7} el 73k
< Bt

HyponextjZ|o| A& LB 5=t 371845 A
A9 FAlo] Ydstoith(Fig. 2). HyponexE 4% X7}
ghujRjoll A M AL F4 E Aol 7P st oH,
#4334 0.25 g9 HAAE= 8F B¢ 27| HEF
36.16HQ1 9.04 go & FAE 9t}

Aol Ay, 1AtE] Y] AGAE= iAW 715 2 vl
119 Fert moPdaE AGAY] S4o] st nR,
ZFE MSHIA O] F7]E 9 H[ERIS] SEE 2uf oo R
A71ek WAl oA AGAIE st AHA Y] F4]o] B
GAT = oS AR 7|dEc} 1y kel AGA|

ol

N

e
e

= 2 MS iAol A = S o] wl-p- skl om, S4ol o
& S3E Feolle w2 sl ot AR EA7E
HRAISE 2 9)om @ 9 MS HiR|of| A BjoFEl= Zlo] K}l &
g AoE ARE

13

Fresh wt. (g)
O—=MNWArUOIOONOO

x 1/4 x 1/2 X 1 X 2

MS media

Fig. 1. Effect of MS medium strength on prothallus growth of
Prteridium aquilinum var. latiusculum cultured for 8 weeks.
"Mean separation by Duncan's multiple range test at 5% level.
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Hyponex media (%)

Fig. 2. Effect of Hyponex medium strength on prothallus
growth of Pteridium aquilinum var. latiusculum cultured for 8
weeks.

“Mean separation by Duncan's multiple range test at 5% level.

FAAEY AAA= Foll met A =THHE AL
= defA Sl=dl, ek dekx(Yang 5, 2001), ¥
Hx(Lee, 2003) X F+AUH(Jang 5, 2000)2] AHFA=
A O] A L} FAFSHA 2MSHA]9F o] FofEE o]
Wol o wiR oA A B SAo] St AR HA
of, ey, 2 R AlEA R (Lee?t Kim,
2003), aH|ZFE] 3oFarH|(Lee 5, 1999), SAFalAke]
o] RAZIAL (Lee$t Jin, 1999) 9 YELA o] Y
Z 342 (Lee®}t Park, 2003)w= MSHjA|o|A &Ko) 74
F/skd ?HE, gome o] wRERIA(Yun T,
2001)& 1/2 E= 1/4 MSHIR| | A] BFo] ek, T
|20 318]4= 1/8 MSHi AU KnopHiA| ol A], &-2] %L
2|3}9] Pteris cretica ‘Wilsonii'= HyponexH||A]of| A A3
o] sttt sFgtk(Shin, 2007).

flet o] FAA T2 Eitol] wheh Pt o]
AT Aol glom, Foll wef aMsujRoF T2 dEE
of Y¥=do] Ire A E= Knop, HyponexHi#| &
o o] YYEdY FF B FEF W2 iR oA 5ol
et Foll WhE YEaTEe Zo| wrh, wbA ¢
A= AAAE o7 71U AAPTHE 55171 A
= Foll W2 AA wiRE vEA] FEeor 3 Ao s w
=Tt

MSH|A] f £718 4 vE F=o) ©E A AY
A o] SAmkS

3719] dtollM a9 AP A= HyponexHjA] Hrk
MSAH Qe Hix|ol A Aol S3hTh. A& vl
dntz o2 MS7|EHiA)7 71 Adet Aoz dHA 3
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O1l(Pack &, 2001a), & AtollA A9 AYA=
MSHjZ| 9] 715 9 H[Ele] FEE 2uR g aMSH|A|
oAl s 9 FAo] 7 fpsksich MSHiAlE F 19 F
Fol AlFo R uhEo] A=t, YU¥HHOR sulfate(FAt
o), nitrate(Z4rY), halide(S2A3HE), phosphate(?]
AFY), Fe EDTA, HIEY] Y4 Fo 67F2]9] Ml (stock
solution)2 WEo] vAES AR Qth(Paek =,
2001b),

Ao A MSHIAIE 7]EHf AR she] 67FA] HH o
T2 174, 1/2, 1, 28] DEjate] AARS FAujoksh
73‘1—}— Table 29} Zt} A YA Q2 LAE stock

NS 1129 5202 710 7] A 0
Eﬂr@' olglon HEI} EDTAS HYAHE T35
stock 5 MSHIAIZ} 2 ol B30l TE,
19 AAY, SR ASHE, olAkea} HEHE-E MSHEX] Q] 2
W ezo @ ZEsks o] wilAolQh E3), Ak 9
ZF2 FAE stock 4HS 1/4 T 0 2 FH3dfo] 8F =<

Table 2. Effect of stock solution concentrations on prothallus
growth of Preridium aquilinum var. latiusculum cultured for 8
weeks on MS based medium except each stock solution
designed for experiment

Stock”
1 2 3 4 5 6

x 1/4 7.53b" 6.12b 8.74a 5.79d 6.79c 7.94b
x1/2 9.82a 843a 8.83a 6.99c 8.0lb 8.08b
x1 8.63ab 8.63a 8.63a 8.63b 8.63a 8.63a
X2 9.16ab 8.82a 9.12a 11.51a 7.93b 8.84a

Concentration”

“Refer to Table 1.
YConcentration of the stock solutions refer to Table 1.
*Mean separation by Duncan's multiple range test at 5% level.

HWmGlucose

11n

Carbon source (%)

OSucrose

Fresh wt. (g)
o n B [} ©

Fig. 3. Effect of carbon sources on prothallus growth of
Prteridium aquilinum var. latiusculum cultured for 8 weeks.
“Mean separation by Duncan's multiple range test at 5% level.

i eFet k] A Y] AT 5.79 gol e, stock
4% MSHiR] o] 2vi &2 FE3S o] AT 1/49 3
VLR 1,994 WO 11 51 gO & Z7}E| et dlz o
= MS71£HHXI oG] Fert A= Aol 7HE

FL A= Zoz dHA ot (Lee 5, 2008;
Yoon 5, 2007; Zhang 5, 1996), TAte] AGA| 2] Z4]
o= dagYith= A Tl o3t el =
T AoE et

HiR] W g TR F=o w2 TAE APA 9
e ki
MSHj Ao 7kt sucrose®] F=F EeEfste] 1A €]
AHAE et 2at, AFAY SA42 1~4%2 H7H
oA FEJA} glo] & FAsIeH, Al 27 HE
St 39— 338 ok ZHESACHEig, B, Tet, §
WAL %] HA3) SA=Igen, 2] 45Tl
3.04v F= F7H=Sick
AutA o2 sucrose?] 7P} AZAPGO}(epto—
sporangiate)o] £3HE AlEe] AGH %S Frcky o
H# 9] om(Fernandezd®} Revilla, 2003), 1&hx1to]
AHZ(Lee, 2003)= sucrose 3% A7}, 1|1} 2oF
JH|(Lee 5, 1999)2} F11H])(Shind} Lee, 2003)= 2% 3
7HEo A ASo] YASHITE StH, dRY A&l A uj
o] A} o] &&= B4 U4l glucose(Paek 5, 2001b) 2]
FEE gofsto] 7Kg MSHiA ol Ak o] AAAE Hi
et A}, sucrosed 7K -0 HISsHA 37l
A AFA AEo]l AstAl A= e 1~4% H7HEol
A T.79~8.77 g 2 AGAY Aol skt
(Fig. 3).
whepa] AL HGA 9] T4 floiAe o] Hi=
Al BQ31H, sucrose?} glucosed] A Qo] 1% oA A
b AAA FAS 2242 4 ot Sadd Has
sucrose W TH= glucoseZ} 1AM AGA| 9 A8 =29

8% Ao ekt

A AEA S4ol HAE agar FEO] I
9] Zegol A o] Sl mAlE G 2ASE
7] 9J5ko] agarg 0~1.2%2) =2 H7FoF MSH|R|of 11

A2)9] AGAS wjoFst A3, agar 0.6% d7FEolA A

AR 4ol 7P FsE 8.3 ), HE ARt
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Agar (%)

Fig. 4. Effect of agar concentration on prothallus growth of
Pteridium aquilinum var. latiusculum cultured for 8 weeks.
“Mean separation by Duncan's multiple range test at 5% level.

SAA 92 ldTHFig. 4).

Aol Ay, A9 AHAE agars H7FSHA] E2
HA ROl A e A S| FA] 9 Kol gt
AQAE wigshs A2 wixE U=

Ao A % et e
g AR B AlmHE A 5 glon, Arkd AEA 9
EAA| B sl flste] 7192 o] AE 1 agar A|
7 SOl gt 2AE EY ‘21% Aol o ¢

WO R ABAE AN HoF A9 HGAS %

s So wHo] 9t 202 eelA 9o (Jeong

3 Lee, 2006), TAF]S] AGAL ARMAAAE 4

o Aol BBt b A5 Ao 2 =

Hjop ol that A0l Q7S skl A FA

22 0% B9 5 gk, AAA ke AR A
2} i

28lo] Fjaro] 7Kssielet

il

AEA HAEF 9 W71 79

MR S Aehuoksle] AAAS HjoFshEA 100 E
L 200 mg A7IA] AGA| L0 ZrEEE Habskgt
100 mLe] HjZ]ofl 100 mg®] AAAE wA thA sk
2w vjok 129 o]Zo AFH| ZAlo] AstF o, w
27 Z2AEY AGA= 2080 4,75 g7tA] ZAE]o] 27]
HET] 48uf 71 S7Isoith 2oy 209 o Foll= A
AE2 S717F A9 o] R4 ofjren, AEFS 18Y
0]6‘ Z:Mo] Z%ﬂ]gmq(Fig 5).

3HE 200 mg HF A FolNE AE7I7E 5 A
o] S0l FEs] o] FojF o, 204 o]Fof= T4
7 ARl A Bact 229 Aol dY 194

Fol 5.06 g 7HA] F7HE|loH, HAAS AHAF
mg H7ltet A thEA] RQdTh webd 5 o
2] AAA] 1007} 200 mg A7FAA EA7|7F £

—

2

e r[o

AR AgAH9] 5

Kol ulAt WA BH wiopEe) %

—— 100mg

—200mg

Fresh wt. (g)
o = N W » OO
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Days

020 1 —e—100mg —— 200mg
:‘9\) 015 r
€010 F

>
0005 |

000
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Fig. 5. Effect of inoculation densities on prothallus growth of
Prteridium aquilinum var. latiusculum cultured for 22 days.

3 S, 5 A2lF 07 209 ool 340l 3
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O‘/\Foﬂol Ak AGA G} FA 7 FFol 2 Aew
Uetth, g4 FF 9 sEEEE sucroset
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Ao A AAA| S4lo] /sl HAHA] 100 mLOﬂ
x%od;(ﬂ% L7_'L OJ,]. 200 mg 14}_0}01 294 E?_]_— HH
okt A}, AYA= 209 o]Fo= ZrpEETt Llﬂsﬂz]

)
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