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Abstract Microspore development and pollen germination in vivo in pre-developed embryo
rice (PDER) were observed using light and scanning electron microscope. The results showed
that the procedure of microspore development in PDER was the same as that in
conventional rice strains, in which mature pollen prains were filled with starch grains. When
flowering, only part of mature pollen could germinate well and get into stigmatic tissue by
short tube, and most of them behaved abnormally: (1) Pollen did not germinate, but
expelled mass of pollen content from the germinal aperture. (2) Pollen tube was very small.
(3) Pollen tube swelled or broken outside or inside the stigma. (4) Pollen tube entered the
stigma and then got out of it. (§) Pollen tube crawled (twisted) at the stigmatic surface. (6)
Pollen tube was coated with pollen content. (7) Pollen tube growth direction was reverse
inside the stipma. These abnormal phenomena were discussed.
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Explanation of plates
Plate 1
Fig. 1—5. Paraffin section, showing the microspore development of PDER. 1.x 500; 2—4.x600; 5.x300
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1. Microsporocytes; 2. Microsporocytes at metaphase of meiosis I, 3. Diad at anaphase of meiosis II; 4. Tetrad, 5.
Mature pollen prains.

Fig. 6—11. Wholly mounted PDER stigma, showing abnormal behavior of pollen germination. 6—10.x300; 11. % 550.

6. Tip of pollen tube broken mside the stigma(wedpe), 7. The direction of the growing pollen tube was reserve
mside the stigma branch (wedge); B. Swelling at the end of pollen tube {wedpe), 9. Pollen tube got into the stigma at one
side and then got out of it from the other side (wedge). 10. Exudate of pollen grain {wedge). 11. Lots of starch grains
(wedpc) from pollen dispersed at the stigmatic surface.

Fig. 12— 15. Photographs of scanning electron microscope, showmp pollen distribution and pollen tube growth on the
stigma of PDER.

12, State and distribution of pollen prains at the stigma after 5 h of flowermg. Note some pollen grains were still spherical
farrows), x75; 13. Pollen tube got into the stigma (arrow), and Iots of starch grains at the stigma and on pollen surface
were observed (wedges), x 500. 14. Pollen tube penetrated the stigma between (wo parallel stipmatic cells, x 1750,
15. Pollen tube penctrated the stigma between two up and down armanged stigmatic cells. Note perminal lid (wedge) at
one side of the tube base, » 1000,

Plate 11

Photographs of scanning electron microscope, showing pollen permination in PDER.

16. Pollen tube entered stipma at the tip of stigma branch. Note polflen tube was closely enpaped 1o stigmatic cell
{wedges), = 1000; 17. Pollen tube entercd the stigma not at the nearest side, of the germinal aperture, it crawled to the
other side of the pollen and where it got into the stigma(wedge), = 750; 18. Pollen and pollen tube had shriveled
after 3.5 h of flowering. Note germinal Ikd (wedge} remained at the edge of germinal aperture and mass of pollen exndate
at the lowerdeft side of the picture {arrow), x2500; 19. Pollen tube expanded and entered the stipma (wedge), x1750;
20. Pollen grain was propped up by its own pollen tube,x 750; 21. Pollen tube took a big turn at the surface of stigma
{wedge), x750; 22, Pollen tube pot ont of the stigma {wedpge), x500; 23. Small pollen tube. Note that it had broken
(arrow} and some sticky material adhered io the pollen surface (wedge), x1750; 24. Pollen tube twisted at the stigmatic
surface. Note some pollen exudates covering the pollen tube, x1000; 25. One pollen grain and its exndate at the tip of
stigma branch. Nofe most of the exudate were starch prains, x1000; 26. Pollen content streamed down from its perminal
aperture. Note the pollen was still spherical, and the germinal lid was still at the aperture (wedge), x 1750; 27. Not
germinaied pollen grain. Note germinal lid (wedge) still covered the germinal aperture and pollen exudate from other
pollen was underneath it, x1000; 28, Pollen confent exudated from germinal aperture (arrow). Note pollen shape was still
spherical, x 1000; 29. Pollen tube was covered with a layer of coat on which some grains appeared (armows). Note
germinal Lid {wedge) was outside the coat,x 23500; 30. Pollen tube covered with lots of grains {arrow). Note the position of
the permmal lid was still at the base of pollen tube (wedge), %1750; 31, Pollen tube covered with dots of prains. Note the
position {wedpe) where pollen tubs got into the stigma, x1750.
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