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Sporogenesis, Gametogenesis in Zephyranthes

candida and Their Systematic Significances

WANG Luyun, LU Mei, CHEN Chunyan, AO Chengqi”

(School of Life and Environmental Sciences, Wenzhou University, Wenzhou 325035, China)

Abstract: Using conventional paraffin section technique,we studied anther wall formation, sporogenesis and
gametogenesis in Zephyranthes candida. The main results are as follows: (1) Anthers are tetrasporangi-
ate. Anther wall comprises epidermis, endothecium,one middle layer and tapetum and the development of
anther wall is of the Monocotyledonous type. The tapetum belongs to the secretory tape. The endothecium
and epidermis persist, but the cells in endothecium develop and become elongated and fibrously thickened.
The cytokinesis in the microsporocyte meiosis is successive. Most of the microspore tetrads are tetrahedral
and there are a few other types,such as Bisymmetric. Mature pollen grains are 2-celled. (2) The gynoecium
is tricarpellary and syncarpous. The ovary is inferior with axile placentation and trilocular with two rows of
anatropous ovules in each locule. The ovule is bitegmic and crassinucellate. The embryo sac development
follows the Polygonum type. (3) The embryological characters of Zephyranthes are quite different from
those of Amaryllidaceae. For example,the development of anther wall is of the Monocotyledonous type in
Zephyranthes but of the Dicotyledonous type in Amaryllidaceae. However, these characters of Zephyran-

thes are similar to those of Liliaceae.
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Table 1 Comparison of embryological characters among Zephyranthes, Amaryllidaceae, Liliaceae and Alliaceae
FEAE AR FipRpHL6-9-10] H AR RS 1o
Character Ze phyranthes Amaryllidaceae Liliaceae Alliaceae
T 25 % 4 No. of sporangia A 1 A 1
T2 RERF A TR D), . il HL 0
Anther wall development Monocotyledonous R 8 Dicotyledonous Monocotyledonous Monocotyledonous
TEAR BN A
I?E?ois%ﬁﬁlﬁngs 0 2% B Endothecium 2% B Endothecium 2% B Endothecium 2% B Endothecium
25 BE v 2490 0 )2

No. of middle layers

S 2% Tapetum

B 2425 R Type of meiosis
JNFELF DY 434 Microspore tetrads

Type of mature pollen
Bk Ovule

025 Type of nucellus
9% No. of integuments

F Ji i # Position of ovary
KA F 1043 & Megaspore tetrads

1
I3 IBH! Secretory

JEZEH Successive

DY T A Ay
Mainly tetrahedral

-4 B 2-celled

{8 4= Anatropous

JEZ 0> Crassinucellate
WH A Bitegmic

F 5 F i Inferior
HZ® Linear

2

73R Secretory
JE LR Successive
+F 2 X Cruciform

2-H R R A
2-celled,2/3-celled

{8 4% Anatropous
k.0 Tenuinucellate
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F 55 F i Inferior
T Al T-shaped
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Cruciform, tetrahedral
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¥ B I i Superior
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SN TN
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W Bitegmic
F i b4 Superior
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Explanation of plate.

an. Antipodal cell;ar. Archesporal cell; eg. Egg cell; EN. Endothecium; EP. Epidermis; gc. Generative cell;ii. Inner integument; M. Middle
layer;n. Nucleus;oi. Outer integument;op. Ovule primordium;ov. Ovule; p. Parietal cell; PMC. Pollen mother cell; pn. Polar nucleus; SPL. Sec-
ondary parietal cells;st. Stamen;sty. Style; T. Tapetum;ve, Vegetative cell

Plate | Fig. 1. Male archesporial cell ( 4 );Fig. 2. The inner secondary parietal cell develops into middle layer and tapetum. The type of
anther wall’s development is Monocotyledonous type;Fig. 3. Four layers anther wall at the stage of microspore mother cells;Fig. 4. The anther
wall in the stage of microspore dyads( A ) :the middle layer has degenerated and the tapetum is degenerating in situ; Fig. 5, 6. The fibrously-
thickened endothecium ( 4 ) and persistent epidermis at the stage of uninucleate microspore. The arrowheads point to the degenerated middle
layer; Fig. 7. Dyads; Fig. 8. Tetrahedral tetrads; Fig. 9. Bisymmetric tetrads; Fig. 10. Uninucleate microspore; Fig. 11. Mitosis of uninucleate mi-
crospore gave rise to a large vegetative nucleus and a small generative nucleus;Fig. 12. Mature pollen grain composed of a vegetative cell and a
generative cell; Fig. 13. Longitudinal section of the ovary longitudinally arranged ovules; Fig. 14. Transverse section of the ovary showing axile
placentation. The ovary has three loculi,each of which has two rows of ovules;Fig. 15. Anatropous ovule; Fig. 16. Ovule primordium. Note that
outer and inner integuments are not differentiated; Fig. 17. Female archesporal cell appears beneath the epidermis; Fig. 18. Megasporocyte (ar-
rowhead). Note that the ovule is anatropous and the inner and outer integuments have been differentiated. The nucellar wall is made up of two
layers of cells (epidemis and one layer of parietal cells) ,indicating that the ovule is crassinucellate; Fig. 19. Telophase | in the meiosis of the
megasporocyte; Fig. 20. Megaspores dyad (arrowheads) ; Fig. 21. Linear megaspore tetrad (arrowheads) ; Fig. 22. Tetranucleate embryo sac. The
forth nucleus is shown in the next section; Fig. 23. The chalazal domain of a mature embryo sac comprising antipodal cells and central cell that in-
volves two polar nuclei; Fig. 24. Enlargement of Fig. 23 showing two nucleoli of the polar nuclei are approaching to each other;Fig. 25. Egg cell;
Fig. 26. Transverse section of a young flower. Note that both anthers and filaments are shown in the outer whorl of stamens,but only filaments

are shown in the inner whorl of stamens(arrowheads).
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