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THE CHARACTERISTICS OF APOMICTIC PDER RICE VARIETY
AND THE DEVELOPMENT OF DIPLOID EMBRYO SAC

Ye Xiulin Chen Zelian Li Yuanqing
(South China Institute of Botany, Academia Sinica, Guangzhou 510650)

Abstract Studies on the formation of the pre-developed embryo of rice (Oryza sativa L.) varie-
ty (PDER) indicate that PDER is diploid, with chromosome number 2n=24. About 50% of
the embryo sacs of this variety can give rise to embryo from unfertilized egg cells. The seeds
so formed show higher germination rate and produce more vigorous plants. Some of the
-megasporocytes do not undergo meiosis but divide mitotically to give rise to diploid embryo
sacs indicating that PDER is an apomictic type of plant showing diploid parthenogenesis
(diplospory). The apomictic embryo sacs have the following characteristics: 1. The transi-
tion period from the archesporial cell to the megaspore mother cell is much prolonged. The
cytoplasm of the archesporial cell and the megaspore mother cell appears less dense in
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comparison. with that of the surrounding nucellus cells. 2. After the second mitotic division
the megasporocytes give rise to three uniserially arranged cells. Two cells near the micropylar

‘end degenerate. The cell near the chalazal end becomes the functional megaspore. In some

embryo sacs all three cells degenérate resulting in the formation of degenerated embryo
sa_m: 3. The functional megaspore divides three more times (mitotically) to give rise to an 8-
nucleate embryo sac. The 8-nucleate embryo sac produces seven cells similar to those seen in
normal (i. e. non-apomictic) embryo sacs. The morphology of the synergnds is, however,
shghtly different. In the apomictic embryo sacs the syncrglds appear much elongated and

' they do not tightly surround the egg cell.
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Explanation of plates
All figures are arranged by the chalazal ends to the down side.
Plate I - - . :
1. The cytoplasm of the archesporial cell appears less dense in comparison with that of the surrounding nuceflus cells
: (arrow); x800
2. Showing increase volume of the archesporial cell and the cytop!asni less dense (arrow); %1000
3. Showing the megaspore mother cell; %800
4. The mcghspom mother cell elongating toward both ends; X800
4 5,6. Serial sections of one ovule, showing the megaspore mother cell enters mitotic. The chromosomes remain scattered
over the whole spindle; X% 1200
7. The megaspore mother cell enters first mitosis; %1200
8. Nucleus with unreduced chromosome number after the megasporocyte first mitosis (an'ow), x1200
9. 24 chromosomes of a diploid root tip cell; %3300 ’
10. The chalazal one cell enters second mitosis (arrow); %800

11. Nucleus with unreduced éhromosome number after second mitosis (arrow); X800
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12. After the second mitotic division the megasporocyte gives rise to three uniserially arranged cells; %800
13. One cell near the micropylar end degencrates; X800 ‘
Plate 11
14. Two cells near the micropylar end degenerate. The ¢ell near the chalazal end becomes a funcnonal megaspore;
% 800
15. The functional megaspore with vacuole located at the chalaial'end; %300
16. The functional megasporﬁ divided into a Z-ﬁuchdte e'r'n:Bryb ‘séc; 'x800 '
17 S-nuclcate embryo sac, showmg six nuclel, x 800 o
18. Thrce cells degenerate resulting in the formation of degencmxcd embryo sac; ><800
19. Mature embryo -sac similar to those seen in normal cmbryo sac; X400
20. Showmg one egg cell, one synetg:d and two polar nuclel in the mature embryo sac; X800
v 21 Scanning electron’ mxcrosoope, showing the pollen tube tlp growed out s:de the glandular hau' on the st:gmanc
surfaces (arrow); x800
22. The seedling after six day gennmatnon, PDER . rice vanety (kﬁ), normal nee vanety (nght)




