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Ultrastructure of the sporoderm
development in Woodwardia japonica
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Abstract: There are many subtypes of spore in Dryopteroid type. Preliminary studies show that the characteristics of
spore wall development vary even in the similar subtypes in the Dryopteris type. So it is necessary to study the spore
wall development further of the representative species. The development of sporoderm of the fern Woodwardia japonica
were studied using transmission electron microscope (TEM) in this study. The results were as followed : The sporangium
was composed of sporangial wall cells two layers of tapetal cells and spore mother cells from outer to the center. The
mature spores of W. japonica possess exospored of Blechnoid type with smooth surface. The exspore consisted of two lay—
ers and there were radial canals. And the perispore was of cavity type which consists of 4 layers i.e. the P1 P2 P3
and P4 from the inner side to the outer side. The inner three layers i.e. the Pl P2 P3 lied closely and narrow gaps
were seen between the three layers. A broad cavity occurs between the P3 layer and P4 layer which was the outmost lay—
er of the perispore. The perispore forms the plicate lamellate ornamination by local uplift. Spherules and rodlets were ob—
served to participate the perispore formation. All or part of the perispore were derived from the material of the jacket
cells of the sporangium. Although the spore type of W. japonica Cyriomium fortunet J. Sm. (Dryopteridaceae) and
Dryoathyrium coreanum (Christ) Tagawa (Athyriaceae) belonged to the Dryopteroid type the perispore structure devel-
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opment of the different layers of the perispore derivation of the perispore and the characteristic materials that form the
perispore of W. japonica spores differed obviously from those of the ferns Cyrtomium fortunei and Dryoathyrium corea—
num. The present investigation was beneficial to understand the scientific significance of the spore wall development in
classification and phylogeny.

Key words: Woodwardia japonica; sporoderm development; ultrastructure

(Woodwardia japonica) 1.2
(Blechnaceae) ( Woodwardia) -
(2009) o H-600
; 40 pm x50 pm; o
2/3 ~3/4; 10 o
( 1976; 2
1981 ;Tryon et al. 1991; 2010) »
N 2.1

( Dryopteroid-type) »

(Athyriaceae) (Anisocampium) «
( Kuniwatsukia)) ( Rhachidosorus
blotianus) (Allantodia) . ( [:2).
(Thelypteridaceae) (Macrothelypteris) -
(Onocleaceae) (Maiteuccia) ~
(Woodsiaceae) ( Protowoodsia)
(Woodsia) ( 2010) . ( [:3).
( Cyrtomium
fortuner) ( 2010) (
(Dryoathyrium coreanum)) ( 2008) 4),

( I1:56).

1 7 8).

1.1 0.3~0.4 um
( 1:9).

(2009) .



2 189
m:2) P4
( n:1). ( m:3)
( ( IM:4)
M:2). ( )
N 3 pm
o ( m:5).
P1 P1
; P2 P1 P2 P4
; ( TM:6). P2
N P2 P3
( :3). ( m:7).
2.2
:P1
;P2
( M:4). P1 ;P3
P2 ;P4
. . P3
0.5 pm o
( I:56), (¢ I:89).
(P1) 3
(P1) ( I1:7) 2
(P1) (Blechnoid type)
(P4) Pl (Tryon et al. 1991; 2010) .
Pl (Cavity type)
P1.P2.P3 P4
( I:8).
P4
Pl Tryon et al. (1991)
P1
o 2 pm Tryon et al. (1991)
1.2 pm o
(  1:9 10). Pl P4
P1 P4 P4
( m:1) .
P1 P1
(
P1 P4 2009; 2001 ; 2002;
P1 ( 2003)



190 35

I L. ;2.
;3. ;4. ;8. ; 69,

; 8. ;9. . o
SW. ; OT. ; IT. ; SMC. ; PL. ; N. ; SC. ; Cy. ; F.
Plate |  Ultrastructure of the sporoderm development in Woodwardia japonica 1. Spore mother cell stage showing the sporangium struc—
ture; 2. Early stage of the tetraspore arrows show the laesural fold; 3. Tetraspore arrows show the line-shaped tetraspore laesural fold; 4. Tetraspore; 5.
Formation of the outer layer of the exospore; 6-7. Formation of the outer exospore arrows show the laesural fold without deposition of sporopollenin on the
upper part of the laesural fold; 8. Formation of the out layer of the exospore; 9. Formation of the out layer of the exospore arrows show the spherules in
the sporangium wall cells in the cavity of the sporangium and on the surface of the spore. SW. Sporangium wall; OT. Outer tapetum; IT. Inner tape—
tum; SMC. Spore mother cell; PL. Plasmodium; N. Nucleus; SC. Surface coat; Cy. Cytoplasm; F. Sheet.
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Plate [I Ultrastructure of the sporoderm development in W. japonica 1. Formation of the outer layer of the exospore arrow shows the lu—
men in the exospore; 2. Formation of the outer layer of the exospore; 3. Exospore of the matured spore arrow shows the canals; 4. Formation of P1 layer
of the perispore arrow shows the granular materials; 5. Formation of P1 layer of the perispore; 6. Formation of P1 layer of the perispore arrow shows the
precursor of the rodlet; 7. Formation of P1 layer of the perispore; 8. Formation of P1 and P4 layers of the perispore; 9. Rodlet in the sporangium cavity;
10. Spherulles in the sporangium cavity. As. Apertural slit; IE. Inner exospore; OE. Outer exospore; E. Exospore; S. Scale; SW. Sporangial wall;
R. Rodlet; Sp. Spherulle; P1. The first layer of perispore; P4. The fourth layer of perispore.
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Plate Il Ultrastructure of the sporoderm development in W. japonica 1-4. Formation of P2 layer of the perispore arrows show the short
scales in the base and rodlets on the top of the P1 layer; 5. Spiral spherule is seen in the sporangial wall cell; 6. Formation of P2 layer of the perispore
arrow shows the canals; 7. Formation of P2 and P3 layers of the perispore arrow shows the lamellate fold; 8-9. Perispore of the matured spores. SW.
Sporangial wall; E. Exospore; P1. The first layer of the perispore; P2. The second layer of the perispore; P3. The third layer of the perispore; P4. The

fourth layer of the perispore.
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