EEANEEE 19(2) © 360~364(2006)
Korean J, Plant Res,

7|LHERYOIIN =aHH|aH| 2t FalTH| e MEH HEfSS

HZlot, o|Hsl*
SEE R Hoflakela) and AFEAIG/REAATE

Prothallus Morphogenesis of Cyrtomium falcatum (L.) Presl and
Cyrtomium caryotideum var. coreanum Nakai In vitro Culture
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Dept. of Horticultural Science and Research Center for Bioresource and Health,
Chungbuk National University Cheongju, 361-763, Korea

Abstract - The gametophytes of Cyrtomium falcatum and Cyrtomium caryoptideum var. coreanum arising from spores
were mechanically homogenized and cultured In vitro, to study their gametophyte ontogeny and sporophyte
development. Homogenized gametophytic tissues formed as one-dimensional filaments after 2 weeks in culture and then
growed into blanched gamatophytes after 4 weeks. After 6 weeks, which were developed to two dimensional plates
with apical notch and meristem in central zone. After 8 weeks in culture, apomictic buds were formed on the midribs
without archegonium formation and these buds developed to sporophytes after 10 weeks in culture. Flow cytometric
analysis of gametophytes and apomictic sporophytes revealed that both forms had the same ploidy level in C. falcatum
and C. caryoptideum var. coreanum, respectively. This is to certify that C. caryoptideum var. coreanum was an apo-

mictic fern as well as C. falcatum.
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HuleHDryopteridaceae)oll  &dhe =8| Gyrtormium
falcatum)®y  Z28(Gyrtomium  caryotideum  var,
eanum)t- 2ol WAY B 553 ¥ 2% AU jlow,
A we Zt FABKL olgTigl WEeRe) AL ot
(Jones, 1987; Pak, 1961),

PAAEL 50| e A0 Feol| webd FEEAY
(homosporous)¥}  ©|@ZA}H(heterosporous) S&2  LHE], F
FENHL W & A 3 TFHY ZAE s, ofF
zZge 7Pt AR o LA microspore)t  THER}
(megaspore) F FHE AU olnf o|FEAE FrRM=S
AERoIME 3 (male) AR} R} HEET iR oA
£ A(female) AR}t AL WEE) W, FE2AE &
AAE] T YRl AAE BE S d(bisexual) i
SAE LA R=(Bold et al, 1987), Trfu|aH]et 4]
= FAf &3

* WA X XHE~mail) : leech@chungbuk.ac.kr

cor—

2

FREAY ZAOIN AGAY Fedge gyrdes 1)
et E (filament) @Ok 2% (spatulate) HEA=
9] zoj, 3) vAFE AZ(apical notch)o] WEH 4% (cordi
form) AGAel A, 4) AH7] FH(archegonial cushion)
2 AEe] Wg, 5 AFAIY =3 oE vAR AE ¥
A2tz FAde] Eslel 72 dde] S AXTHRubindh
Paolillo, 1983), A&7] FAolst =gt AAAIS] F4HelA
PYHE THIZ & T2E YY) o)k T Q(vein), F
W(midrib) 502 H27|& 30, 1 Y] gAY =HFa
U Plwing) FEL HAHNE Fo=2 o]FojA ItKShor
ina, 2001). 73}?‘5‘7](antheﬁdium)ﬂ- A7) (archego nium)&]
G4 2 e BE HGHY A2 OFE FEoA o]Roix]H,
g7le WAl Zvieh ARdgle] daEe B AR
FAL Ay FAo| W ALst AGAAT BakE=
Bueln QtHEmigh®t Farrar, 1977, Nester, 1985;
Hick ok et al, 1987, Kazmierezak, 2003; Pangua et al,
2003),

o

)L_:Jgoﬁl.
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7Iela AAAe 2 FXdoHgemmae)t 7HA &4 (branch
ing) 5ol 23k FUAH QP e AeE dA et 7}
APAS B3 49 B FRIEFHY 7|7} e st
3 2R olYFeHY AFArt W= & ZAoA
AGA7E wEsle AP BT AR Bes A2
A7t A== AoltKSheffield et al, 1997). FAok= 7}
Hrhizoid)®] Al¢NZERE E3leled, ZA2FE B2
o] Q2L A= A ot AFANA FAdotol] gt A
AL 7IEol et ohel APR|AAME o RelA, EAA|
o] A ZARE BAE SE53 g eI wEe
Aoz 43R QriSheffeild?} Farrar, 1988).

QA Whodwardia virginica R Diyopteris affinis sp. affinis
o 72 FAXBoN HAGAIS TSR wiReEZN i
ol 2 ZAAIE ikt Bug vp QckFernan dez
et al, 1999). TAB|ImIe} A1) E5F MGAE FESBk
viRto @ gl ZAIE SR = g ACE gL
et

£ A7 Domamet faasie] HgAels dME e
NzFe2RE H22 AGAPE s 2R AP 4
e IS wie kil wet Baste s ol Mg 7]l
S FHsled, olF A& HAAAE Rkt 7124}
28 AgstarAt AAsHI,

aj
>=

H}
r=]

M= H

Tope|amiel HA TS 2R Ao ARSI 7k 4T
A&l Basigict, ZAE Rl A7) fleled ZRlef
FE VIR & 2A7F B9 100rpm O R AESEle] B SED|
E4A7140, 65y m sieve® AE F 15ml HFEE A4 2,500rpm
oA 3ET R Siith ol AW 1% sodium hypo—
chlorite® 718kl 1587 ARdet & Bobeg 33 4to] %)
o} ZA| Fge] Hd<eE A7l MS7HEEiR](Murashige
9} Skoog, 1962)fl APHsIIT). vi%F 3 oF 209 Wil AGAE ¢
= F U%em, olF TF g HHeR FUuiAle| Auieketed
FAAZ,

A AGH 2 AR HGAZE D= T
= Yohr] 95ty Ze] HMGAE vlAE JA ol F
100mg 4 MS 7|88l Xi(sucrose 1%, agar 0.8%, pH 5.8)°]
APgete] wfjekstant, viRH == 25+1CHoH, e
& olgsle] 40y molmsT'2 16AI7F ZEsIgTh 1459
71t Bl 25 TR HAFS AR, A9
A9 FeEA, AA7IEe] gy 9 2xAY] gAARAES
3% AujFNikon SMZ-U, 4&)7 &<¢h& olgste 2t

[}

ZIHufFell A =Au|n|e} A an|e) HFR BefBA

Eri=g

HEA 2 ZxHe] ATiAQ] DNA #3E& E43] st
Zyzre] 22E 9o 0.5%x0.5eme] =Z7|2 A & 0.5mle]
Partec HR-A £4& Woj=d] ZeiAE HEZU|AjoA o
2 FA A1 504 m nylon mesh® AE 3 DAPI4',6
—diamidino—2—phenylindole)7} &&% Partec HR-B &9
< AU13le] DNAE g5l5L, Flow cytometer(Patec PA-1,
EUE ol83ld ZHt AlZ] DNA e 98 rHRoux
et al, 2001),

Zot o mE

aAe FeEgg

Haz 34 o2l AGA HidEcle deNES viEsld +
A 7He] MR ool 22 uat WY 7 o] AR o]Fo
A HE S0l EAE] e due] F7ief w Zze] A
S AR G, B oE e H wheel dg
Ae] AEIEE dEACR SVIE ot A 109 A
ok} AER o]Fodl AL Huma} T ofe] Mz o)Roy
o AuE FHEsk] Tk,

Erujanle] A wiekdt A 27e] AUl 109 7He] A
7t 9E2 vhaE PeHEYy) g2 AZE o) &
A WEHEUHFig. 1A, B). ZzolA teee] Azt
IAPBIHAL p7h AES USletl, BE A wE

Al AGAIRRY A2 AGAPT FaHeR
2HAQ WY F P dEA Slck(Sheffield

5. 1997). HHeF

HollA} AgE Ao|sithFig. 1E). HFA EriiEs 8%

T A Rl g BAZIZE ERJEAARL FR7IE

< Hig7IZI0) 85 ol AR Y =EEe] ()Y FHE

ol A(Fig. 1G, H), 105 Fol= ZAAZ ULHrkFig.

iy 4FdAel] et 7 B e w
< 7HIE B Feie) AEAAHFig. 1C, D). 0|23t 7Y
42 7IUER
FAEE 7
5 67dAl olz2 =t AFA7E TEEA
€, °olE2 SEHE E= AE 571 109 7 viRkel 22
2R @A i AEAY FHTEC] FEMEes HE
B A AzFo] wEH AUHFig. 1E, F). o] A=
D). =rjuiazule] gaet A7) glo] e ol ZAAY
4l DNA <& &3 & 23, ploidy levelo] FEF=

el £ QGItHFig. 2). Z/M|IElE BEAAA)
(apomixis)g dh= AP F2AEE LA =d(Lioyd
e} Davis, 1994), °o|4®d £ AYoIMz FAsRE AFAA=Z

=2E gze AAATE AWED Arlel A4 go) EAA

7h e SRIE 4 Ao,
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Fig. 1. Gametophyte ontogeny and sporophyte development from
homogenized gametophytic tissues in C. falcatum for 10 weeks.
(A), (B) after 2 weeks; (C), (D) 4 weeks; (E), (F) 6
weeks; (G), (H) 8 weeks; (I) 10 weeks. ab, apomictic bud,
an, antheridia; apn, apical notch; b, branched; g, gemmea.
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Fig. 2. DNA content of nuclei in C. falcatum. Histograms
represent number of nuclei per unit of fluorescence intensity
(arbitrary units).

(A) Gametophytic tissues, (B) Sporophytic tissues.

ZajuHje] S AGHRRE A2 dgArT deEe

g woulmEel ohS fatstich ik 27 UAle] AESol
Wedoz 2 oy WIERH B MER o|Fofy
2 WESo] WA WY, B APS molx it

(Flg 3A, B). v} 47Qo] AuAF AWl gk 7ERIFE}
FerEloithFig, 30). 3HA ARAZ} Sl v]AARAQl FEje] A
At R, oks AlE 7 B 2 HHeERE e
ZolRckFig. 3D). Al 7t 22 HHake ge] off & 29
o] 3% 7HRIRAdot FAdoh Es BT I AL 5
oAl Fapds Ested oldt B %i‘ﬁxﬂi U“éS]t
Yol woITh 67U wigTIRie] ARt A=t A B
e, =riplae|el uRFIAE AFA] SRRl 2R
SETE FRIEKFig. 3E, F). 859 wid7Idel Auxt
EH—,—,: AEAeI SFE E2F97F wEEen, o

EE59PF AR wGhHY FHE W] Bl A9A A
AE AEE ZIEXED e v FHz Edsieid
(Fig. 3G). Hi%F 10597 2k AGAlA &= Fert o &
ZEem(Fig. 3H, D), olF FA ZAAZ Ysigin), Fax
Bl AdAet 7)o A glo] ek ZXAY] ARl
DNA & BA4% Znt Zrjplamiet s £ Algle]
ploidy leveldo] FU&S I 4= QJourkFig. 4). J==
FA5TH] ESE uiete] 479 glo] EXAPE FAEle PARE
FTUS & 5 Uk

Lrp|aralet Za|ae] miEola FASRE HFAE iyt
12~1457F AR} thepe] AL WEEE A Setess o
28 = QIgickFig. 5).

i
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Fig. 3. Gametophyte ontogeny and sporophyte development
from homogenized gametophytic tissues in C. caryoptideum
var. coreanum for 10 weeks in culture.

(A), (B) after 2 weeks; (C), (D) 4 weeks; (E), (F) 6
weeks, (G) 8 weeks; (H), (I) 10 weeks. ab, apomictic bud;
apn, apical notch; b, branched.
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Fig. 4. DNA content of nuclei in C. caryoptideum var.
coreanum. Histograms represent number of nuclei per unit
of fluorescence intensity (arbitrary units).

(A) Gametophytic tissues, (B) Sporophytic tissues.
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FAE Foll oF 107 T4l Sfle] Hale] ofForls
Aoz ooy gkt mpRlmiel aHiey ke &
Z- el e Aele AR ol uieRle) 4 glo) Al =
APt Sl AR UdeiA Stk Alypodium dispersundBold
et al, 1987), Dryopteris affinis sp, atfinisFernandez et al,
1996), Dryoptaris remota(Schneller et al, 1998). Dryopteris
nipponensis(lshikawa et al, 2003) Bo| o7l &8k, =3t
Diplazium < SAXAE Sol thilAlg A0l g7t Bargidd]
& 8l Zog et Takamiya et al, 1999),

FRAHE] ol2fdt Rl T EA] et EAET,
I 3his EAS sle FElR ZME(archesporial cell)7}
Aoz A W] BIAL o] 8 EAPIEAE(sporocyte)
E AR u) HR BgoflA] MEEge] A7) 2 F7]0lA
o] el Mol wjsje] GAAIQ] =7} w7k 87§e] AR
Nz} Asks AR 48 k. o EZAPEANEZ= Y

4l ZEES slo] mAAeL QAR 47t U TS 4

o, =l opll &Rkt B gE ER:

Polypodium dispersum® EAA AGA 5N 4B
o] ol2olAlx] gkeo=M FuAle] 47t = Aleld ELsA)

P25 FefolthBold et al, 1987). I dlo) Aoz &4
AALS Bl JRAIE FolME HxFE ARz AHOKBold ef al,
1987), Ex= 7|U sixae 2Eges Fugals =g 5

Q= Zog T JriKuriyama?l Maeda, 1999).

Fig. 5. Development of apomictic sporophytes after 14 weeks
In vitro culture.
(A) C. falcatum, (B) C. caryotideum var. coreanum
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A} A A3 FrIeledl, T F Fargaae] sied
datEl AL st mtet vk 8~14 Alolof) o2 A
59| 5718°] F43] ot

FHH Rp|amme]] Hidle] EfulaTH|S] RIS FUhE0] T
2 Holgketl, ol WYAE IR el S48 Mz
EL 220f ofof Aot W] whEoRP|Erk: AEAE Ay
go| Fof w2t th=r] fhE]l Ae= 4,
V3o AEARE 1eiE o) =rfulamiel o] A
77k ARt & 8 TRt uiokela, thA] FEsksto] Al
3 73S 71Ul AgAE EgHoR giFAT & Y2 AL
AZEEIGIc T3 SRt AGAE 105 ok widsie] T
KAl olgt ZA| budE TRF RE=3t & olF Ege] olkd
- mrfRlaeiel Faamle] EREE HYHeR ol
T SkE AeR ZgEg.
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Fig. 6. Proliferation rate of prothalli In vitro culture. Bars
indicate +SE.
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