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STRUCTURAL AND HISTOCHEMICAL STUDIES ON
MATURE ANTHER AND POLLEN GRAIN
OF RICE (ORYZA SATIVA L.

Zhou Yibing

(Depatment of Biology, Peking University, Beijing 100871)

Abstract

A study on the structure of mature anther and pollen grain of rice is conducted with both
GMA and Epon 812 semi—thin sections by using light microscope; meanwhile, the
compositions of wall materials and ergastic substance of cells arc tested with different
histochcmical methods. The isolated tapetal mémtrancs arc studicd by using toth light micro-
scope and electron microscope. It is demonstrated that anther wall and pollen wall of rice have
the general characteristics of Gramincac, There arc silicious grains in the cpiderm cells of anther
probably. Lipid grains arc found both in cpiderm cclls of anther and in pollen grains. The
endothecium of anther and the intine of pollen are cellulose in nature, the exine of pollen and
the wall of Ubisch body arc sporopolicnin in naturc. Closc associations between the vegctative
nucleus and the two sperms arc observed and discussed. The sourcc of the ccll - print on
tapctal membrane and the advantages of the scmi - thin scctioning to the paraffin scctioning are
also discussed.

Key words: Oryza sativa L.; Anther; Pollen grain; Semi - thin sectioning; Histochemistry
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Explanation of Flates
B —Bacula; C ——Cuticle; E —Epiderm Cell; En —Endothecium; ML —Middle Layer; Sp —Sperm;
T — Tapetum; UB ——Ubisch Body; VN —— Vegetative Nucleus; Vn — Vegetative nucleolus.
Plate I

1. Electron micrograph showing the ultrastructure of the anther wall. x7900;

2. Electron micrograph showing the ultrastructure of the pollen wall. Note the channels on the tectum (/A ) and the
pores on the intine (*). %13 000;

3. The ultrastructure of the aperture, showing the operculum and the Z—layer (arrow). %7 700;

4. Flectron micrograph showing the relationship among Ubisch body, tapetum and exine. X 31 000;

5. The ultrastructure of Ubisch bodies, showing the low electron density center and the channels on the wall (arrow).
x 27 000;

6 The electron micrograph showing the distribution of the Ubisch bodies. x 10 000;

7. Electron micrograph of an isolated tapetal membrane, showing the fenestrated layer and the reticulum interlinkings be-
tween the Ubisch bodies and the fenestrated layer. %20 000;

8. An enlarged portion of Fig. 10, showing the shrinkage of the tapetal membrane between pollen grains. X200;

9. Tlectron micrograph showing the fenestrated layer of the tapetal membrane. x 25 000;

10. Light micrograph showing an acetolysis — resistant tapetal membranous sac. X 59

Plate I
11—13. Epon 812 semi—thin sections, light micrographs.
11. Stained with PAS and Sudan black B, showing lipids in the epiderm cell (an;ow) and in the pollen grains,
polysaccharides in the pollen grains. x 880; /
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12. Stained with Sudan black B, showing the lipids in the epiderm cell (arrow) and the pollen grain. x1 300;
13. Stained with Coomassie brilliant blue R, showing the positive reaction under the operculum (arrow). X1 400;

14—16. GMA semi—thin sections, stained with different fluorescent dyes, fluorescence micrographs.

14, Stained with yellow fraction of pyronin B, showing the deposition of sporopollenin on the exine and the wall of -
Ubisch body (with yellow fluorescence). x1 400;

15—16. Stained with Calcofluor white M2R.

15. Showing the grains on the epiderm cell of anther. X1 200;

16. Showing the cellulose oﬁ the intine and the endothecium. X1 300;

17—18. GMA semithin sections, stained with T. B. O., light micrographs.

17. Showirg the dose association between the Vegetative nucleus and the two sperm o&ls. x 1 500;

18. Showing the close association between the vegegative nucleus and the sperm cell. X1 500;

19—20. Lignt microscope photographs of the portion of flattened tapetal membrane stained with 1% safranine solution,

19. Showing the configuration of several tapetal cells which acted as template for its formation. X1 000; l

20. Showing the transparent center of the Ubisch bodies. x1 500,
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