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Study on the Morphodifferentiation and Anther Structure in
Flowers of Cardiospermum halicacabum Linn.
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Life Science, Yuncheng University, Yuncheng, Shanxi 044000, China)
Abstract. Flowering and stamen development in staminate and pseudo-bisexual flowers of
Cardiospermum halicacabum Linn. were studied using stereomicroscopy, with semi-thin and
ultra-thin sections. Results showed that: (1) At the early development of flower buds, no
differences were observed between staminate and pseudo-bisexual flower buds. At the late
development of flower buds, the staminate flower pistils had degenerated, but the pseudo-
bisexual flower pistils were still developing. Thus, both types of flower buds could be
distinguished by bud morphology. During anthesis, the staminate flower anthers were
dehiscent, whereas those of the pseudo-bisexual flowers were not. (2) The anthers were
tetrasporangiate in both types of flower. The wall consisted of an epidermis, endothelium, two
middle layers and an uninucleate secretory tapetum. The development of the anther wall was
basic. The microspore tetrads were tetrahedral. Mature anthers had the remnants of a middle
layer in both types of flower. Tapetal cells of both types of flower began to degrade during
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microspore vacuolization; when pollen was two-celled, the tapetal cells in the pseudo-bisexual
flowers degraded faster than those of the staminate flowers. (3) The fibrillar thickenings in the
endothecium of the staminate flowers were well-developed. Two locules were formed by the
dissolution of the septum before anther dehiscence. In the pseudo-bisexual flowers, only a few
endothecium cells were thickened; mature anthers had lip cells and were not dehiscent, and
the anthers had four locules due to septum indissolubility. Mature pollen grain cytoplasm was
scarce, and the intine was not complete. In conclusion, at the early development stage of
bisexual flowers, staminate flowers formed because the pistil stopped developing; however,
at late development, pseudo-bisexual flowers formed because the anthers stopped developing.
Key words . Cardiospermum halicacabum; Staminate flower; Pseudo-bisexual flower; Micro-

spore; Gametophyte; Anther dehiscence
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Explanation of plate

Plate I . Morphological observation of flowers in different developmental stages.

A - H: Flower buds. A, B: Bisexual flower buds; C, E, G. Staminate flower buds; D, F, H.: Pseudo-bisexual flower
buds. a = h: Stamen and pistil, which correspond with A — H, respectively. a, b. Bisexual flower buds; ¢, e, g:
Staminate flower buds; d, f, h: Pseudo-bisexual flower buds. |. Staminate flower; J. Pseudo-bisexual flower; i. Floral
nectary of staminate flower. red arrow indicates nectary; j. Floral nectary of pseudo-bisexual flower, red arrow indicates
nectary.

Plate II . Light and transmission electron micrographs at different developmental stages of the anther in staminate and
pseudo-bisexual flowers.

SPC. Secondary parietal cell; SSC. Secondary sporogenous cell; EP. Epidermis; V. Vascular bundle; C. Connective
tissue; EN. Endothecium; ML. Middle layer; TA. Tapetal; MMC . Microspore mother cell; YMS: Young microspore. A —
H. Same developmental process in staminate and pseudo-bisexual flowers. A: Anther primordium; B:. Anther wall
developmental stage, red arrows show mitosis cells; C. Microspore mother cell (without callose wall), black arrow
shows tapetal cells; D: Microspore mother cell (with callose wall); E. Meiosis of microspore mother cell, black arrow
shows dividing micropore mother cell; F. Tetrad stage, red arrow shows middle layers; G: Young microspore stage, red
arrow shows tapetal cells; H: Vacuolization of microspore, red arrow shows deformed nucleus. | — L. Developmental
stages of anther in staminate flower. | Early stage of two-celled pollen, red arrow shows generative cell and vegetative
cell nucleus; J. Later stage of two-celled pollen, red arrow shows generative cell and vegetative cell nucleus; K. Non-
dehiscence anther, black arrow shows generative cell and vegetative cell nucleus; L. Dehiscence anther, black arrow
shows middle layers. M — P. Developmental stages of anther in pseudo-bisexual flower. M. Early stage of two-celled
pollen, red arrow shows generative cell and vegetative cell nucleus; N. Later stage of two-celled pollen, black arrow
shows tapetal cells, red arrow shows generative cell and vegetative cell nucleus; O. Non-dehiscence anther, black
arrow shows middle layers, and red arrow shows lip cells; P At anthesis, non-dehiscence anther. Q — T Transmission
electron micrographs of anther wall and mature pollen grain in staminate and pseudo-bisexual flowers. Q: Anther wall of
staminate flower at anthesis, black arrow shows tapetal; R: Mature pollen grain of staminate flower; S. Septum of
pseudo-bisexual flower before anthesis; T: Anther wall and mature pollen grain of pseudo-bisexual flower at anthesis,
black arrow shows tapetal cells.
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