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Microsporogenesis and Male Gametophyte Development
in Uncaria hirsuta Havil. (Rubiaceae)
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Abstract: Microsporogenesis and male gametophyte development of Uncaria hirsuta Havil. (Rubiaceae) were
studied under light microscopy (LM) and transmissiom electron microscopy (TEM). Flowers of U hirsuta are
monoclinous, which each have five stamens, and the anther is tetralocular. The anther wall is composed of
epidermis, endothecium, middle layer(s) and tapetum, the endothecium becomes fibrously thickened at anther
dehiscence. The development of the anther wall is the dicotyledonous type, the cytokinesis following meiosis is
simukaneous, producing tetrahedral tatrads and rarely isobilateral ones. The exine deposition is initiated during the
tetrad stage, and the intine formation begins at vacuolated microspore stage. Mature pollen grains are two-cell type.
The ontogenetic features of microsporogenesis and male gametophyte development in U. hirsuta basically follow
the pattern of Rubiaceae. The tapetum is secretory type, and dual ontogeny, originating from the parietal layers and
connective-derived layer, respectively. Tapetum begins to degenerate at the early stage of free microspore,
producing lots of ubisch bodies, and it becomes completely degenerated at anther dehiscence. Protruding onci
occur at uninucleate microspore stage, most of which shed during binucleate microspore stage. It is preliminarily
presumed that the protruding onci might play an important role in pollen development.
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Table 1 The comparison of anther development between two populations

§ KAL) Collecting date B Length of 25 K ¥ Length of
REWRH
(yy-mm-dd) flowers (mm) anthers (mm)
Development stage

DHS SCBG DHS SCBG DHS SCBG

H 40U Archesporial cell stage 2006-12-29  2007-02-02 < 361 < 2.06 < 0.26 <015
WA TG fu 20 fubd 3] Secondary sporogenous cell stage 2007-01-04 2007-02-11 361~525 206~2.62 0.26~086 0.20~1.02
/N T340 R Microspore mother cell stage 2007-01-24  2007-03-03  5.25~6.93  2.62~2.96 0.86~135 1.02~124
PU43-PREt ] Tetrad stage 2007-02-12  2007-03-10  6.93~7.32  2.96~3.20 1.79~192 124~134
B B/NLF FL Early stage of uninucleate microspore  2007-03-21  2007-03-15  7.32~7.86  3.20~4.89 192~206 134~16l1
/NI T %3 Late stage of uninucleate microspore 2007-03-21  2007-03-23  7.86~8.59  545~7.55 2.06~221 161~1.80
—BAE RN Binucleate pollen grain stage 2007-03-290  2007-03-27 8.59~10.01 9.40~1069 221~235 1.80~1.82
AEZi S Anther dehiscence stage 20070329 2007-03-27 10.13~13.67 10.58~12.85 2.40~244 182~1.84

DHS : 5i#f] 1Ll Mountain Dinghushan ; SCBG : ¢ ###J Il South China Botanical Garden.
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Explanation of plates

Plate I

1. Flower on surface view, showing the five anthers with the same
size;

2. Microsporangia at the time of anther dehiscence;

3~4. Sporogenous cell stage. 3. Primary sporogenous cells and the

primary parietal cells; 4. Secondary sporogenous cells and the
secondary parietal cells, the outer secondary parietal layer differentiated
into endothecium and the middle layer, the inner secondary parietal layer
developed into tapetum (arrows);

5~6. Microspore mother cell stage. 5. The anther wall is composed
of epidermis, endothecium, middle layer and tapetum; the tapetum is of
dual ontogeny, the single-layered part towards the exterior face of the
theca originated from the parietal layer, the 1~3 layers part towards the
connective originated from the connective-derived layer; 6. Showing
vacuolated epidermis, endothecium, and middle hyer, and the
supernumerary nucleoli in epidermis and endothecium (arrows);

7. Meiosis stage. Big vacuoles occurred in the epidermis,
endothecium, and middle layer, cutinized thickening occurred in the
external tangential cell wall of epidermis (hollow pentacles). Tapetum
cells are rich in endoplsmic reticula which are stacked into cisternae
and encapsulating the cytoplasm.

8. Tetrad stage. Middle layer become flattened, tapetum is rich in
vacuoles, dictyosomes and pre-ubisch bodies (black arrows);
dictyosomes produce abundant golgi vesicles (White arrows), pre-ubisch
bodies distribute along the interior face of the tapetum cell membrane;

9. Early stage of free microspore. Epidermis cell wall s obviously
cutinized (hollbw pentacle), middle layer become flattened further,
abundant ubisch bodies formed (arrows);

Plate 1T

10. Vacuolated microspore stage. Endothecium become fibrously
thickened (arrows), middle layer almost completely degenerated, ubisch
bodies reached the maximum size;

11. Two-cell pollen grain stage. Large vacuoles occurred in
epidermis, highly fibrous thickening developed in endothecium, middle
byer and tapetum completely degenerated, some ubisch bodies
remained, distributing along the interior face of the anther wall (arrows);

12~13. Sporogenous cell stage; 12. Secondary sporogenous cells
are polygonal, bearing large nucleus and obvious nucleolus; 13.
Secondary sporogenous cells are rich in mitochondria and dictyosome;

14~15. Microspore mother cell stage; 14. Microspore mother cells
have large nucleus, some supernumerary nucleoli (arrows) and
vacuoles; 15. Abundant mitochondria occurred in microspore mother

cell;

Plate III

16. Meiosis stage, showing the nucleoplsm in the telophase of
meiosis I, and the uneven callous cell wall (arrows);

17. Tetrad stage, showing the tetrahedral tetrad and callose wall;

18~19. Early stage of free microspore; 18. Showing large nucleus,
obvious nucleolus and abundant endoplasmic reticulum (arrows) in the
free microspore; 19. Exine differentiated into tectum, collumella, foot
layer and endexine;

20 ~21. Vacuolated microspore stage; 20. Showing the large
vacuole in the microspore; 21. Showing the mature exine, and the intine
begins to synthesize;

22~23. Two-cell pollen grain stage; 22. Showing the vegetative
nucleus and the generative nucleus; 23. Showing the mature pollen wall;
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24. Abundant protruding onci (arrows) occurred in vacuolated protruding onci decreases (arrows);
microspore stage; 26. Anther dehiscence, few pollen grains with smaller protruding
25. Binucleate pollen stage, the quantity of pollen grains with onci (arrows).
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