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Abstract: In order to understand the reproductive process and endangered reason of Isoeres yunguiensis, its
female gametophytes were obtained by artificial culture, the development of female gametophyte was observed
by using semithin section technology. The results showed that the germination rate of megaspore was 26%. The
female gametophyte was heterotrophic, and developed in megaspore wall throughout its lifetime. There were only
two neck canal cells and no ventral canal cell in archegonium development of 1. yunguiensis. The main reasons led
to reproductive endanger could be female gametophyte development stop in free nuclear stage, less neck wall cell
or arranged disorders, neck canal cell abnormal, apoptosis of egg, and so on. Meanwhile, free nuclear is one of
important steps in reproductive biology and systematics study of Isoetes. The missing ventral canal cell might be a
characteristic of simplicity evolution of Isoetes.
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Fig. 1 Development of female gametophyte and archegonium of Isoetes yunguiensis. S: Stomium; Ep: Epispore; M: Mesospore; P: Protoplasm; En:
Endospore; G: Gametophyte; Nw: Neck wall cell; N1: 1st neck canal cell; N2: 2nd neck canal cell; Nu: Nucleu; E: Egg. 1: Vertical section of megaspore;
2: Early stage of female gametophyte; 3: Vertical section of mature female gametophyte; 4: Vertical section of archegonium, two neck canal cells just
dividing; 5: Vertical section of archegonium, neck canal cell sink; 6: Vertical section of archegonium, cavity between two neck canal cells; 7: Vertical
section of archegonium, further sinking above egg; 8: Transverse section of archegonium neck; 9: Vertical section of archegonium, egg volume increase;
10: Vertical section of archegonium, foam was fulled between neck canal cells; 11: Vertical section of archegonium, foam further accumulate around
neck canal cells; 12: Vertical section of archegonium, bottom of egg extend to the side, light area around nucleu; 13: Vertical section of archegonium,
archegonium ventral wall specialized from vegetative cell of female gametophyte; 14: Vertical section of archegonium, neck canal cell apoptosis, egg

volume increase, cytoplasmic uneven dyeing; 15: Light areas around nucleu increase; 16: Transverse section of archegonium, mature egg.
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Fig. 2 Development process of archegonium in Isoetes yunguiensis. A: Initial cell; P: Primary neck wall cell; C: Central cell; NW: Neck wall cell; NC:

Primary neck canal cell; E: Egg; N1: 1st neck canal cell; N2: 2nd neck canal cell; V: Archegonium ventral wall specialized from vegetative cell of

gametophyte.
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Fig. 3 Abortive structures of female gametophyte and archegonium in Isoetes yunguiensis. A: Archegonium; M: Mesospore; G: Gametophyte; NW: Neck
wall cell; GC: Germ cell; N1: Ist neck canal cell; N2: 2nd neck canal cell; D: Digitation; E: Egg; F: Foam. 1: Female gametophyte stop in free nuclei stage;
2: Abortive archegoniums on female gametophyte; 3: Vertical section of archegonium, egg abortive infected by fungus; 4: Vertical section of archegonium,
fragment egg infected by fungus; 5: Aged egg; 6: Vertical section of archegonium, neck canal impassability, neck canal cell dysplasia; 7: Vertical section
of archegonium, neck canal cell oversize, egg dysplasia; 8: Vertical section of archegonium, neck canal cell oversize, aged egg; 9: Vertical section of
archegonium, neck canal impassability, many digitations above side of 2nd neck canal cell; 10: Vertical section of archegonium, no shield spike on 1st
neck canal cell; 11: Vertical section of archegonium, abortive egg; 12: Vertical section of archegonium, Ist neck canal cell oversize; 13: Vertical section of
archegonium, atrophied egg; 14: Vertical section of archegonium, neck canal impassability, many digitations above side of 2nd neck canal cell, 1st neck
holded by foam; 15: Vertical section of archegonium, overripe neck canal cell and undeveloped egg; 16: Transverse section of archegonium, disintegrated egg.
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