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                            Summary

 SpeTes of  Cyathea lepijlrra weTe  cultured aseptically  on  half strength  Murashige  and  Skoog's

medium  (MS medium)  without  sucrose, Germinated spores  grcw to foTm heart-shaped

gametophytcs after  about  30 days of  culture  that initiated both antheridia  and  archegonia.  Maturc

gametophytic tissues can  be subcultured  on  the same  medium.  The addition  of  sucrose  to the

culture  medium  enhanced  the growth rate  significantly,  but it did not  induce the pToduction ef  a

spoTophytic  p!ant. When  MS  medium  without  sucTose  was  diluted to 1110, lf20, lf40 or  lf80,

sporophytic  p!ants were  produced. Sperophytic plants can  be propagated on  futl strength  of  MS
medium  witb  or  without  sucrose  by excising  and  cultuTing  a part ofa  shoot  tip.
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               Introduction

 Many  species  of  ferns belonging to some  genera, such
as IVephrolepis Adiantum or  Asplenium  are  grown
commercially  as ornamental  plants. Sporophytic plants
of  ornamental  ferns are  often  propagated by in vitro

culture  technique  (Amaki and  Higuchi, 1991; Capenetti,
1978; George, 1996; Higuchi et al., 1987; Murashige,
1974). A  tropical tree fern, dyathea lepijlera (Fig. IA), is

rarely grown in the mainland  of  Japan except  in conser-

vatories, although  C  lepijlera is widely  grown  and

circinate  leaves of  this fern are eaten  in the Ryukyu
Islands. Recently, sporophytic  plants of this fern, grown
in pots, are  commercially  produced as ornamentals.

 In this study, we  attempted  to producc sporophytic

plants of C  lep(fera threugh a gametophyte originating
from a spore. In vitro-produced  sporophytic  plants were

propagated by excising  and  culturing  a  part of  the shoot

tip.

          Materials and  Methods

in vitro  culture  of.spores, gametopirytes and  sporqpdytes

  Spores of C  tepijlera that were  obtained  from  the

National Museum  of Tsuknba,  were  sterilized  with  70%

Received; March  20, 2003. Accepted;  July 15, 2003.
'Correspondingauthor(E-mail/kuriyama@b.dendai.ac.jp).

This work  N-'as  partly supported  by the Research Institute of  

'I'echnology

ofTokyoDenkiUniversiryunderGrant2Q204.

(vfy) ethanol  fbr 1 min  and  O.5%  sodium  hypochlolite
solution  for 1-2 min,  followed by Tjnsing  in sterilized

water.  To obtain  gametophytes, sterilized spores  were

sown  on  half strength  of MS  medium  (Murashige and

Skoog, 1962) without  sugar  (112 MS  medium),  solidified

with  O.2%  (wlv) Gellan Gum  (Wako-junyaku, Osaka,
Japan), Gametophytic mass  that formed  from  a germi-
nated  spore  was  divided into pieces, 5 mm  IQng and

wide,  Individual pieces of  gametophytic tissue were

cultured  on  10 ml  of  112 MS  rnedium  without  sucrose  in
a  test tube  (20 mrn  × 150 mm)  with  an  aluminium  foil
cap.  Thereafter, the gametophytic  tissues were  subcul-

tured  at  about  40-day  intervals. To  produce sporophytic

plants, gametophytic tissues that were  subcultured  for 1
month,  were  transplanted 1, 112, 114, 1110, 1120, 1140
and  1180 MS  medium  without  sucrose.  When  MS  basal
medium  was  diluted to less than 114, agar  was  used  in
stead  of  Gellun Gum  as  the solidifying  agent.  Effect of
the addition  of  1, 2 and  3%  sucrose  to MS  and  112 MS

mediurn  on  the pToduction of  sporophyte  was  also

examined.  No  growth regulator  was  tested in this study.

All media  were  adjusted  to pH  5.7-5.8 pTior to the

addition  of  solidifying  agent  and  autoclaved  at  121 
OC

 fOr

15 min.  All cultures  were  incubated at  260C under

continuous  fluorescent light at an  intensity of 20 "mol  
.

m'Z･s-T  PPFD.

Microsccrpicobservation

  Microscopic observations  were  carried  out  with  an

inverted microscope  (Olympus CK-40)  and  photo-
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  C),athea lepijlera. A: A  sporophytic  plant grown  in the ma{n  is]and of  Ryukyu. B: Germinated spere,
cultured  for 6 days. Bar  

=
 50 pt m.  C: Heart-tshaped gametophyte formed after 30 days ef  culture.  Bai  =

100 ptm  D: Anthendia (indicated by arrows)  formed on  a subculturcd  gametophyte, Bar  =  100  ttm. E:

Archegonia  (indicated by arrows)  formed  on  a subcultured  gametophyte.  Bar =  50 ptm, F: DiffeTence in

growth  rate  of  cultured  gamctophyes.  Gametophytes  cultuTed  on  MS  medium  with  3%  sucrose  (right) and

without  sucrose  (left), Bar =  1 cm.  GT Juvenile sporophyte  (a primary leaf is indicated by an  arrow)  formed

on  gametophyte that  was  cultured  on  1110 MS  med]um  without  sucrose  for about  60  days. Bar  =  5 mm,  H:
A  developed sporophyte  tbat was  detachcd from  garnetophyte and  cultured  for about  2 months.  Bar =  1 cm.

I: A  gmetophyte  mass  (indjcaled by an  arrow)  induced  aposporously  from a segment  of  rhizome  cultured

on  MS  med{um  with  3%  sucrose.  BaT  =  1 cm.

gEaphs wcrc  takcn by an  attached  camera  (Olympus PM
-35DX),

           Results and  Discussion

  Spores sown  on  112 MS  medium  without  sucrosc

germinated in 5 7 days (Fig. IB) and  grcw  to heart-

shaped  gametophytes  after  1 month  of  culture  (Fig. IC).
After 2 month,  the  heart shaped  tissue grew into mass
that consisted  of  sevcral  sheets  of  gametophytes. [[he

gametophytic tissue that was  subcultured  repeatedly  on

lf2 MS  medium  without  sucrose  did not  produced
sporophytic  plants, but formed anthefidia  and  arch-

cgenia  (Fig. ID  and  IE). The  addition  of sucrese  to MS

and  112 MS  medium  cnhanced  the  growth  of  gameto-

phyte (Fig, 1F), but had no  effect  on  thc production of a
sporophytic  plant. When  gametophytes  were  cultured  on

1!10, lf20, 1140 or lf80 MS  medium,  sporophytic  plants
were  produced (Fig. IG). The  average  number  of  sporo-

phytic plants pcr test tube  was  as  follows; O.14 (lflO
MS), O.28 (1120 MS), O.57 (1140 MS)  and  1.43 (lf80
MS).  Thcrefore, 1180 MS  was  selectcd  for the produc-
tion of  sporophytic  plants in this study. When  sporo-

phytes developed to 1-2 cm  long, they  were  detached
from  the gametophytc with  a  knife and  forceps and

transplantcd  to a fresh medium.  Detached  sporophytes

that were  cultured  on  MS  mcdium  with  or  without
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sucrose 　grew 　to　initiate　new 　roots 　and 　rhizomes （Fig．

lH ）．　For　the　propagation　of 　sporophytic 　plants，　a　shoot
tip　with 　a　few　of　circinately　


