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Table 1. Relationship between the developmental process of pollen
grain and embryo sac of Basella rubra
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FORMATION AND DEVELOPMENT OF POLLEN GRAIN
AND EMBRYO SAC OF BASELLA RUBRA

Xu Hanging

(Nanjing Agricultural University)

Abstract This article is a part of embryological studies of Basella rubra
L. dealing with the microsporogenesis and megasporogenesis, and the development
of male and female gametophytes, The results of observation are summarized
as follows,

The formation of microspore was of simultaneous type and the microspore
tetrads were arranged tetrahedrally. In the meiosis of PMCs, the changes in
formation and disappearance of callose wall may be clearly secen, Pollen grain
was 3-celled when shed, and formed six colpi (pancolpate) and reticulate
sculpture on the pollen surface. The characters of glandular tapetum were
appeared,

The development of the embryo sac conforms to the Polygonum type. The

antipodal cells were ephemeral, The inner integument overgrew and formed an
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integumentary beak. There was a cap-like structure in the micropylar region,
which originated from the inner epidermal cells of the inner integument,
Attention is also paid to the relations of the developmental process between
pollen grains and embryo sac within the same flower and within adjecent
flowers, In general cases, initially the PMCs occurred earlier than the EMC,
but later, the development of the embryo sac from EMC proceeded so quickly
that embryo sac and pollen grains were adjusted to maturity at the same time.

Key words Basella rubra; Pollen grain; Embryo sac
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Explanation of plates
Plate 1.

Fig. 1—21 Formation and development of pollen grain of Basella rubra.

Fig. 1. Young anther showing archesporial cells differentiated at the four corners. x 300 Fig. 2. Portion
of a cross section of the young anther showing the formation of the parietal cell (outside) and primary
sporogenous cell (inside). X559 Fig. 3. Portion of a cross section of young pollen sac, the outermost
layer was the epidermis, parietal cells differentiated into three layers of the anther wall. The secondary
sporogenous cells located in the central part of pollen sac. x500 Fige 4. Portion of a cross
section of pollen sac, showing the middle layer disappeared gradually, and multinuclei appeared in the
tapetal cells. PMCs occurred in the centre of pollen sac. x350 Fig. 5. Longitudinal section of pollen
sac, same as in Fig. 4, showing a plate of multinucleate tapetal cells. x 350 Fig: 6. PMCs at leptotene,
ihe deposition of callose was not clear. X750 Fig. 7. PMCs at diakinesis, the deposition of callose
started at the corners (atrow) of the cells. x 750 Fig 8. Prophase I, a binucleate cell was formed, the
callose layer remained as a definite thickering. x750 Fig. 9. Anaphase I, 4-nucleate stage. X750
Fig. 10. Microspore tetrads were formed by simultaneous cytokinesis. X750 Fig. 11. Portion of the
pollen sac, showing the separate microspores located in the centre of the pollen sac and the callose
disappeared., x 350 Fig. 12. Fluorescene micrograph of the microspore tetrads, showing the tetrads were
surrounded by thick callose (light region). x700 Fig. 13. Afterwards, the callose surrounding the
microspore tetrad became to thin out. X700 Fig. 14. Microspores just before separation, the callose left
only a little remnants. x 700 Fig. 15. The callose surrounding the microspores disappeared entirely. X500
Fig. 16. Single nucleate pollen. X500 Fig. 17. Two-celled pollen, x500 Fig. 18. Three-celled pollen
at the early stage, showing one larger vegetative nucleus and two rounded spermrs. X 1000 Fig. 19. Three-
celled pollen at the later stage, two sperms became spindle-like. x1000 Fig. 20. Scanning electron
micrograph of pollen grains. x960 Fig. 21. An enlarged view of a part of a pollen grain showing a
colpus. % 4000

Plate [ .

Fig. 22—38. Formation and development of embryo sac of Basella rubra.

Fig. 22. Young ovule, the primodium of inner integument appeared, parietal cell (outside) and
sporogenous cell (inside) formed in nucellus. x 350 Fig. 23. The ovule began to curve. Inner and outer
integuments further differentiated the parietal cell divided in periclinal, and the embryo sac mother cell
derived from sporogenous cell. x350 Fig. 24. Campylotropous ovule, two integuments enveloped the
nucellus almost completely. Embryo sac mother cell further enlarged. x 350 Fig. 25. Embryo sac mother
cell underwent meiosis to form linear megaspore tetrad. x 350 Fig. 26. Three megaspores of the tetrad
at micropylar end degencrated, charazal megaspore continued to develop. x 350 Fige 27. One-nucleate
embryo sac. x 350 Fig. 28. Two-nucleate embryo sac., x 350 Fig. 29. Four-nucleate embryo sac. x 350
Fig. 30. Mature cmbryo sac showing the egg apparatus at the micropylar end, two polar nuclei moved
near the chalazal end of egg cell, antipodals had degenerated. x 350 Fig. 31. Mature embryo sac, the
micropylar end of the egg cell was occupied by a large vacuole, and the nucleus was situated in the chalazal
end. One synergid appeared on the left, another one remained in the adjacent section. Two polar nuclei
fused to form the secondary nucleus, Numerous starch grains (arrow) found around the secondary nucleus
and the chalazal end of egg. x 300 Fig. 32. Portion of micropylar end of mature ovule (integumentary
beak), showing the cap-like structure (arrow) which derived from the inner epidermal cells of the inner
integument, nucellar tissue situated inside of it. x 250 Fig. 33. Egg cell and synergids (upper portion of
synergids had been cut and remained in the next section), a filiform apparatus (arrow) at the micropylar
end of each synergid was recognized. x 1000 Fig. 34. Two polar nuclei approached each other gradually.
% 1500 Fig. 85. Two polar nuclei came in contact with each other. x 1500 Fig. 36. The nucleoli of two
polar nuclei were fusing. %1500 Fig. 37. Two polar nuclei were fusing. The nucleoli of two polar nuclei
were recognized. x 1500 Fig. 38. Two polar nuclei fused completely, and formed a secondary nucleus.
X 1500
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