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Cytological Studies of Dominant GMS
Sterile Line D3A in Brassica napus L.

XU Dai-xiang, JIA Le-dong, WANG Rui, MA Guo-qiang,
DUAN Mou-zheng, QU Cun-min, LI Jia-na

School of Agronomy and Biotechnology / Academy of Agricultural Sciences . Southwest University , Chongqing 400715 . China

Abstract: An experiment was made to detect the vital abortion periods and cytological characteristics of an-
ther development in dominant GMS homozygous two-type line D3AB in Brassica napus L. , so as to pro-
vide a theoretical basis for further study of the mechanism of male sterility. Stereoscopic examination
showed that phenotypically, the flowers and floral development appeared normal in both D3A and D3B,
but the development rate of the ovary stigmata of D3A was slightly greater than that of D3B. Meanwhile,
the anthers gradually degenerated during the late development of flowers, which resulted in abnormal pol-
len release. The results of scanning electron microscopy analysis showed that the base anthers shrank and
the epidermal cells were tightly arranged at the early development stages of anthers in D3A. However,
with the development of flower buds, the pollen wall of D3A shrank obviously until loss of activity. Even-
tually the anthers of D3A could not normally crack and release pollen whereas the anthers in D3B normally
cracked and released a large amount of mature pollen. Paraffin section analysis indicated that pollen moth-
er cells were normally formed at the early flower stages in both D3A and D3B, but the structure of the pol-
len mother cells in D3A was loose, and a vacuole state began to appear in its tapetum. In the tetrad stage,
highly vacuolized tapetum cells were detected in the pollen sacs of D3A, and no tetrad structures were no-
ticed in it. The above-stated results indicated that the tapetum cells in the sterile line degraded prematurely
and failed to be transformed to the secretory-type tapetum cells, and thus had no sufficient nutrients for
their development at the tetrad stage and microspores were not formed to release pollen, thus leading to
the sterility of D3A. In conclusion, the abortion of D3A may be the abnormal type of tapetum.
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