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Cytological Observation of Microsporogenesis and Its Chromosomal Behavior in
Meiosis of A, Cytoplasmic-male Sterile Line in Sorghum
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Abstract: The study of sorghum ( Sorghum bicolor L. Moench) A, cytoplasm male sterlity is significant for utilizing
sorghum heterosis and preventing potential disasters caused by employing sole cytoplasm source. The cytoplasm of sorghum
A, cytoplasm-male sterility (CMS) came from IS12662C, and the hybrids with A, cytoplasm have been released for
commercial use. Study on meiosis is very useful for understanding CMS male sterility and improving male sterile lines. In
this study, A,/B, V4 were used to study the processes of microspore abortion during anther development and investigate the
chromosomal behaviors of meiosis in A, CMS by cytological observation. For observing anther development, sorghum florets
at various development stages were taken, fixed in FAA and observed with an Olympus microscope after staining, paraffin-
bedded sliding. For observing chromosome behavior in PMC, florets were taken, fixed with Camoy’s fixation, squashed on
a slide and observed with an Olympus microscope. Many abnormal phenomena were observed during A, CMS anther
development which were as follows: (1) no tapetal cells were formed or tapetam collapsed at very early stage during the
microsporogenesis, and tapetal cells deformed; (2) although tapetal cells developed normally, meiotic behavior of
chromosomes in pollen mother cells (PMC) were abnormal, leading to the degeneration of microspores; (3) the abnormal
chromosomal behavior occurred in PMC meiosis of A, CMS started from anaphase ] ; (4) homologous chromosome
movement to opposite poles at metaphase I was delayed or sister chromatids did not divide at metaphase Il ; (5)
chromosomes multiploidized, and several nuclei or nucleoli were found in one cell. The abortion of taptal cells was not the
only reason but for the failure of microspore, but all of above abnormalities lead to the failure of normal microspore
development. .
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Table 1

Abnormal anther rates in different developmental stages in A, V4

REHE EXEHK

RELBR

2 REX

Developmental stage Normal anther Abnormal anther Total Abnormal rate( % )
Sporogneous cell stage 56 65 13.8
Pre-meiotic interphase 21 40 47.5
Meiosis stage 5 162 9.9
Pollen formation stage 9 191 95.8
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Explanstion of Plate 1
Fig. 1~12 Anther sbortion of A; V4 from sporogenous cell phase to pollen maturity
1 : Abnormal sporogenous cell(40 x 2.5) ; 2: Abnormally developed anther chamber(40 x 2.5); 3: A partition in an anther chamber, normal or abnormal tapetum,
abnormal, deformed and adhesive PMC(20 x 3.3) ; 4: Abnormal tapetum, adhesive and degenerated PMC (40 % 2.5); 5: Pachytene § , pollen mother cell (PMC)
deformed(40 x 3.3) ; 6:Normal tapetum, but empty anther chamber, adhesive and degenerated PMC(20 x 3.3); 7: Abnormally developed anther chamber with
giant tapetum cells(20 x 2.5) ; 8: Anther chamber was full of giant tapetum cell or completely degenerated tapetum, or full of deg d single-nucleie pollen(20
x3.3); 9:Normal tapetum and degenerated PMC (40 x 2.5); 10: Normal tapetum and severelly deformed single-nucleic pollen (40 x 3.3); 11: Degenerated
tapetum and PMC (10 x 3.3); 12:Completely deg d tap and empty anther chamber(20 x 2.5).
Fig. 13~24 Chromosome behavior during meiosis of PMC in A, V4{ x 500}
13, 14:Chromosome delayed in anaphase I i 15:Ch division not synchronized; 16: Bi-nucleol
chromosomal group in PMC; 20:Two sucleoli or doubled chromosome ploidy in dipolotene Il ; 21:Ch
1l ; 23: Abnormal ch me ar in hase [1 ; 24 :Trispore, one of which with two nucleoli.
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3 17: Three nueleoli; 18: Four nucleoli; 19: Several
doubled; 22:Cytoplasm not divided in metaphase
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