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Note: A. a is the stamen of male sterile line, b is the stamen of maintain line; B, a is wizened anther of male sterile line, b is the anther of maintain line;

C,D. Pollen shape and vitality of maintain line; E. Pollen shape and vitality of male sterile line.
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Fig. 1 Morphologic traits of stamen and pollen vitality of male sterile line and maintain line
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Note: A, Early stage of pollen mother cell of male sterile line; B. Late stage of pollen mother cell of male sterile line; C. Pollen mother cell to meiosis [ stage
of maintain line; D. Meiosis stage of male sterile line; E. Meiosis stage of maintain line; F— H. Young pollen stage of male sterile line; I—K. Young pollen stage
of maintain line; L. Mature pollen stage of male sterile line; M. Fiberized connective tissue of male sterile line; N. Empty and inactive pollen of male sterile line;

O. Mature pollen stage of maintain line.
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Fig. 2 Anther microstructures of male sterile line and maintain line
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Stamen Characteristics and Anther Cytology Traits of Male Sterile Line in

Allium fistulosum var. giganteum

FENG Daling' , WANG Liqiac® ,ZHANG Weiwei' ,ZHAQ Yujing® ,FU Yali , YUAN Ruijiang” , WANG Qipeng
(1. College of Life Sciences, Agricultural University of Hebei, Baoding, Hebei 071000; 2. Vegetable Institute, Shijiazhuang Academy of
Agricultural and Forestry Sciences, Shijiazhuang, Hebei 0500213 3. College of Horticulture, Agricultural University of Hebei, Baoding, Hebei
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Abstract : Morphological and cytological traits of anther were studied by comparative analysis between the male sterile line

and its corresponding maintainer line of Allium fistulosum var. giganteum. The research objective is to reveal
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characteristic of stamens and cytology mechanism of male sterility. The results showed that the anthers of male sterile
line were wizened and had no pollen grain distributed. The pollen grains were not active. Conversely, the anthers of
maintainer line were full and had yellow pollen grains distributed while matured. The pollen vitality in the pollen sacs of
maintainer line was 91. 65%. There were three reasons about pollen abortion according to the compare and analysis to the
cytological traits of anther development between the male sterile line and its maintainer line. Firstly, the tapetum cells
contained more vacuoles than those of maintainer line anthers and began degenerating at the microsporocyte stage. Then
the tapetum cells disintegrated completely at the mononuclear pollen grain stage. So the tapetum cells could not provide
nutrient substance for the development of microspore. Secondly, the tapetum cells appeared some characteristics of
cytoplasm stain lightening because of lower concentration protoplasm and were not multi-nucleate, which also might be
one of the main reasons causing pollen abortion. Thirdly, connective tissue was fiberized at the stage of mononuclear
pollen so water and nutrient substance could not be transported from vascular bundle to young pollen grains. This might
be pollen abortion. But the tapetum cells of maintainer line contained dense cytoplasm and had no phenomenon of
vacuolization at the stages of microsporocyte and meiosis. The tapetum cells abortion occurred at the stage of mononuclear
pollen and gradually disappeared till the stage of mature pollen grains. The study laid the foundation for the identification
in the field and the cellular mechanism of male sterile line in A. fistulosum var. giganteum.

Keywords: Allium fistulosum var. giganteum;male sterile line; maintainer;anther;cytology
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