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Character of Calcium Distribution during the
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Abstract: Calcium distribution during the anther development of Jatropha curcas L. was observed under trans-
mission electron microscopy by ultra-thin sectioning. At the sporogenous cell stage, very few calcium precipitates
are found in the anther, but they are accumulated in the parenchymatous cells outside the vascular bundles. At the
microspore mother cell stage, there are still few calcium precipitates in cytoplasm, but abundant calcium
precipitates accumulate in the tapetal cell walls. After the tetrads form, abundant calcium precipitates appear in the
cytoplasm of the microspores and tapetal cells. At the early microspore stage, numerous calcium precipitates
accumulate in the microspore intine and abundant precipitates are found in the tapetal cells. At the late microspore
stage, calcium precipitates accumulate on the vacuole membrane, but decrease in the tapetal cells. As starch grains
accumulate in the mature pollen, very little calcium is found. At the same time, some calcium precipitates
accumulate in the parenchymatous cells outside the vascular bundles. The character of calcium distribution during
anther development of Jatropha curcas means that calcium plays some roles in biological significance during
microspore development. Calcium precipitates are transported from the connective parenchyma cells into the
tapetal cells, and they are transported into the pollen wall and cytoplasm. Quantity of calcium in the anthers during
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its whole developmental progress showed a changing tendency of few — increase — decrease.
Key words: Jatropha curcas L.; Anther; Calcium; Antimouate localization
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En: #4§% Py Bt Endothecium; Ep: & X 41 i Epidermal cell; Gn:
H 41 B ¥ Generative nucleus; MI: # 2 Middle layer; MMC: /N
FRE40 1 Microspore mother cell; M: /Nf-F Microspore; n: 41 i f%
Nucleus; SC: #1412 Sporogenous cell; S: JE ¥ #i Starch grain; T:
28345 )2 Tapetal cell; Vb: 4% I Vascular bundle; Vn: & 37 41 J#%
Vegetative nucleus. 2 A #f k< Ca? Ui iE Black arrows show Ca®

precipitantes.
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Explanation of plates

Plate
1-7. Ca** distribution in anthers at the sporogenous stage; 1. Sporo-

genous cells; 2. Enlarged view of a part of Fig. 1, few Ca® precipitates
in vacuoles; 3. Very few Ca precipitates in cells of epidermis, endo-
thecium and middle layers; 4. The tapetal cells; 5. Enlarged view of a
part of Fig. 4, few Ca® precipitates in radial wall of tapetal cells; 6.
Vascular bundle; 7. The connective tissue; 8-11. Ca? distribution in
anthers at microspore mother cell stage; 8. A few Ca* precipitates in the
walls of microspore mother cell; 9. Few Ca? precipitates in cells of
epidermis, endothecium and middle layers; 10. Abundant Ca* preci-
pitates in the tapetal cell walls; 11. Enlarged view of a part of Fig. 10,
showing tangential wall and radial wall of tapetal cells; 12-17. Ca*
distribution in anthers at tetrad stage; 12. A few Ca® precipitates in

microspores and the callose surrounding them;

Plate I

13. Enlarged view of a part of Fig. 12; 14. Few Ca® precipitates in
cells of epidermis, endothecium and middle layers, 15. A few Ca?
precipitates outside the epidermis; 16. Ca* precipitates were reduced in
the tapetal cell walls; 17. Ca® precipitates were increased in the tapetal
cell; 18-24. Ca™ distribution in anthers at the early microspore stage;
18. Few Ca* precipitates in microspore cytoplasm, and a few Ca**
precipitates in microsporangium; 19. Ca® precipitates in the nucleus;
20. Abundant Ca* precipitates in intine; 21. Ca* precipitates in cells of
epidermis and endothecium are large; 22. Ca* precipitates were
increased in cytoplasm and walls of tapetal cells; 23. Abundant Ca*
precipitates in the radial walls of tapetal cells; 24. Abundant Ca®

precipitates in endoplasmic reticulum and vacuole;

Plate III

25-29. Ca* distribution in anthers at the late microspore stage;
25. Abundant Ca> precipitates in vacuole membrane; 26. Few Ca®
precipitates in nucleus; 27. A few Ca® precipitates on the surface of
microspore; 28. Few Ca* precipitates in cells of epidermis, endothecium
and middle layers; 29. Ca* precipitates were reduced obviously in the
cytoplasm and wall of tapetal cell; 30-36. Ca® distribution in anthers at
2-celled pollen stage; 30. Few Ca* precipitates in pollen; 31. Generative
cell and vegetative cell; 32. A few Ca* precipitates on the surface of
pollen; 33. Abundant Ca* precipitates in vacuole membrane and
intercellular space; 34. Abundant Ca® precipitates in inner tangential
wall of endothecium; 35. A few Ca® precipitates in the remainders of
middle layer and tapetal cell; 36. Abundant Ca* precipitates in vascular

bundle.
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