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Ultrastructural Observation and Cytochemical Analysis of
Oogenesis in Marchantia polymorpha L.
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( College of Life and Environment Sciences, Shanghai Normal Universily, Shanghai 200234, China)

Abstract. Ultrastructural and cytochemical methods were used to study egg development of
the liverwort Marchantia polymorpha L. Egg development of M. polymorpha was divided into
young egg, middle egg,and mature egg stages. Well-developed plasmodesmata existed be-
tween the egg,the ventral canal and the neck canal cells in the young egg stage. However,the
plasmodesmata between the egg and the ventral canal cells degenerated soon after the egg
was formed. At this stage, the egg cell contained numerous transparent vesicles distributed
evenly in the cytoplasm. In the middle egg stage, lipid bodies were found in the vesicles of the
cytoplasm. The ventral canal cell degenerated obviously. Mucilaginous materials accumulated
in the vesicles and resembled that in the chamber around the egg. The mucilaginous materials
showed a PAS positive reaction and were most likely polysaccharide. In the mature stage of the
egg,the ventral canal cell and the neck canal cell degenerated completely. A layer of mucilagi-
nous polysaccharide encompassed the matured egg. The nucleus showed an irregular profile
and apparent nuclear evaginations were produced. The nucleus appeared to show blebbing,
because a numerous small vesicles occurred close the nucleus. The lipid bodies formed clus-
ters around the nucleus, while other organelles were indistinguishable. During egg develop-
ment, the plastids possessed no starch granules;the mitochondria degenerated, while and the
Golgi bodies became more abundant. The features of the egg development of M. polymorpha
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were different from those in pteridophytes.

Key words Liverwort; Marchantia polymorpha; Oogenesis; Cytochemistry
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a. Archegonial initial cell (IC); b. An axial cell (arrow) is formed; c. Primary cell (PC) stage; d,e. Central cell (CC)
stage, a neck canal mother cell (NMC) and 2 neck canal cells are formed respectively; f,g. Young egg (E) stage,a ven-
tral canal cell (VCC) and 4 neck canal cells are formed; h. Middle egg (E) stage; i. Mature egg (E) stage; j. Transverse
section of the archegonial venter; k. Transverse section of the archegonial neck.
1 HERKEREHE
Fig.1 Schematic diagram of oogenesis in the liverwort Marchantia polymorpha
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Plate I ; Young egg stage of Marchantia polymorpha. a. Longitudinal section of the archegonium, which contains a newly formed
egg (E) ,a ventral canal cell (VCC) ,and two neck canal cells (NCC) ( stained with toluidine blue) ; b. PAS reaction of the young
archegonium, which contains an egg (E) ,a VCC,and 4 NCC. c. The same archegonium with Fig. b,stained with Sudan black-B;
d. Young egg and VCC, their cytoplasm contains numerous vesicles (Ve) ; e. Lower part of the egg; f. Plasmodesmata connect the
egg and the VCC; g. Plasmodesmata connect the VCC and the NCC; h. Plasmodesmata connect two NCC( Abbreviations: ER, en-
doplasmic reticulum; G, Golgi body; N,Nucleus; Nus,nucleolus; P,plastid; Pd,Plasmodesmata; Ve,vesicles) (a —c,under LM;
d —h,under TEM).
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Plate I . Middle stage of egg development of Marchantia polymorpha. a. Longitudinal section of the archegonium, the lipid bodies (L)
occur in the egg cytoplasm ( stained with Sudan black-B) ; b. The lipid bodies (L) increase with development of the egg ( stained with
Sudan black B). c. PAS reaction of the archegonium, the vesicles in the VCC contain mucilaginous materials (arrows). d. TEM obser-
vation of the egg and VCC, lipid bodies are located in the vesicles. Asterisks showing mucilaginous materials; e. Part of the egg, show-
ing the plastid (P) and the Golgi bodies ( G) ; f. Large vesicles contain lipid bodies. A layer of small vesicles locate near the nucleus; g.
Part of the degenerated VCC, large vesicles and the cavity contain mucilaginous materials ( asterisks). h. Two neck canal cells, showing
the organelles in the cytoplasm and plasmodesmata( Abbreviations; ER, endoplasmic reticulum; G,Golgi body; M, Mitochondrion; N, Nu-
cleus; Nus,nucleolus; P,plastid; Pd,Plasmodesmata; Ve,vesicles; VG, vesicles of Golgi body) (a —c,under LM; d —h,under TEM).
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W 4G i I CAO Jian-Guo et al.; Plate Il
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Plate T ; Mature stage of egg development of Marchantia polymorpha. a. Matured egg, stained with Sudan black-B , showing the lipid
bodies (L). The VCC and NCC have been degenerated. b. PAS reaction of the archegonium, mucilaginous polysaccharide materials
( asterisks) fill the chamber outside the egg; c. Nuclear evaginations (Nev) are formed around the egg nucleus. d. Magnification of
the nuclear evagination (Nev) ; e. Side part of the egg cytoplasm,showing the mucilaginous materials (asterisks) in the cavity; f.
Matured egg with clusters of lipid bodies (L). The mucilaginous materials ( asterisks) are seen in the cavity ( Abbreviations: E,egg;
JC,Jacket cells of Archegonium; L,Lipid bodies; M, mitochondria; N,Nucleus; NCC, neck canal cell; Nus,nucleolus; P, plastid;
Pl, plasmalermnma; VCC,ventral canal cell; Ve,vesicles) (a—b,under LM; c —f,under TEM).
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