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Abstract; Anatomical structure in the process of mega- and microsporogenesis and female and male
gametophyte development of Yulania zenii (W. C. Cheng) D. L. Fu were observed by using paraffin
section technology. The results show that microsporogenesis and male gametophyte development of Y. zenii
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is from early August to early March next year; megasporogenesis and female gametophyte development is
from mid-to-late December to early April next year, and the maturation of female gametophyte is about
30 d later than that of male gametophyte. Y. zenii has 64 —72 distinct stamens with a bottom-up spiral
arrangement, and each mature anther has four pollen sacs; initiating from sporogonium cell, the mature
anthers are formed after the process of “sporogenic cell differentiation stage, microspore mother cell
formation stage, mononuclear tapetum formation stage, binuclear tapetum formation stage, microspore
development stage, dyad stage, tetrad stage, mononuclear middle stage, mononuclear marginal stage,
mononuclear pollen stage and binuclear pollen stage” and so on. lts mature pollen is of two-celled type;
the development of pollen sacs in the same anther is asynchronous and the arrangement of microspore
tetrad is different; the abnormal development of male gametophyte mainly appears after the release of
tetrad microspore, namely the stasis of development appears before mononuclear middle stage, and the
rate of mature pollen abortion reaches 61.3% finally. Y. zenii has 146-150 light purple distinct carpels
with a bottom-up spiral arrangement; there are two ovules, which are anatropous, double integument,
thick nucellus and marginal placentation; initiating from ovule primordium, the mature embryo sacs are
formed after the process of on ventral wall of each carpel “early stage of ovule development, sporogenic
cell formation stage, megaspore mother cell formation stage, functional megaspore formation stage,
mononuclear embryo sac stage, binuclear embryo sac stage, tetranuclear embryo sac stage and
octanuclear embryo sac stage” and so on. Its megaspore is of monosporogenesis type, tetrads are arranged
in straight lines, the chalazal end is functional megaspore, and mature embryo sac is 7-cell 8-nuclear
polygonum type embryo sac; the abnormal development of its female gametophyte mainly appears from
binuclear embryo sac stage to octanuclear embryo sac stage, and the rate of oocyte abortion in mature
embryo sac reaches 79.5% finally. It is suggested that abnormal development appears in the process of
mega- and microsporogenesis and female and male gametophyte development of Y. zenii, and causes
abortion of most anthers and egg cells, which may be one of the major cause of low seed-setting rate of Y.
zenii.

Key words: Yulania zenii (W. C. Cheng) D. L. Fu; megaspore; microspore; female gametophyte ; male
gametophyte ; anatomical structure
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Plate | Change of anatomical structure in the process of microsporogenesis and male gametophyte development of Yulania zenii (W. C. Cheng) D. L. Fu:
1. Flower bud transverse; 2. Pollen sac formed in four corners of anther; 3. Prominence formed in anther corner; 4. Sporogonium cell formation; 5. Primary
peripheral cell and primary sporogenous cell formation; 6. Endotheca endothecium, middle layer and tapetum layer formation; 7. Secondary sporogenous cell
formation; 8. Mononuclear tapetum formation; 9. Early development of microspore mother cell; 10. Binuclear tapetum formation; 11. Dyad stage; 12. Tetrad
stage; 13. Different types of tetrad; 14. Distorting microspores released from tetrad; 15. Microspore dilatation; 16. Mononuclear middle stage; 17.
Mononuclear marginal stage; 18. Mononuclear pollen stage; 19. Binuclear metaphase; 20. Two cellular pollen stage; 21. Mature two-celled type pollen; 22.

Pollen dispersal stage.

B FeE 2 RMF AR TR TS B D ARZ N 1 RBREEE, #on st ; 2. IR L, i R iBgeite ; 3. kAN
BONEER , 8 kR ERBE; 4. BIEIRBIR I, 5 LR BB 5. UK H I AAMNERBAIIRER ; 6. 7 kR BLR BRI 7 IUAMA; 7. S LR IR T
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Plate [ Change of anatomical structure in the process of megasporogenesis and female gametophyte development of Yulania zenii (W. C. Cheng) D. L. Fu;.
1. Ovule primordium, arrow shows protuberance; 2. Ovule primordium, arrow shows fingerlike protuberance; 3. Ovule with unsynchronized differentiation,
arrow shows inner integument; 4. Inverted ovule formation, arrow shows round ovule nucellus; 5. Newly developed ovules inside and outside the
integmentum ; 6. Arrow shows linear megaspore tetrad ; 7. Arrow shows functional megaspore ; 8. Functional megaspore cells enlarged, arrow shows embryo sac
center vacuolization; 9. Mononuclear embryo sac stage; 10. Binuclear embryo sac stage; 11. Tetranuclear embryo sac stage; 12. Octanuclear embryo sac

stage; 13. Mature polygonum embryo sac, arrow shows egg cell; 14—16. Mature embryo sac with egg cell aborted.

SC. 7401 Sporogonium cell; PSC: 1) A 1 6 4 Primary sporogenous cell; PPC. W) JE 40 e Primary peripheral cell; SSC. WA 1 10 40 i
Secondary sporogenous cell; MMC ; N TR 2 i Microspore mother cell; Ta: R Tapetum; ML. 12 Middle layer; EE: 2% N B Endotheca
endothecium; Dy rivN Dyad; Te: IESNYN Tetrad; MP; J{ZAEH} Mature pollen.
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WANG Shan, et al; Change of anatomical structure in the process of mega- and

microsporogenesis and female and male gametophyte development of Yulania zenit Plate 1

See the explanation at the end of the text
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WANG Shan, et al: Change of anatomical structure in the process of mega- and

microsporogenesis and female and male gametophyte development of Yulania zenit Plate I

See the explanation at the end of the text



