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ABSTRACT. In previous studies, we first isolated one different 
protein β-1,3-glucanase using two-dimensional electrophoresis 
and matrix-assisted laser desorption/ionization time-of-flight mass 
spectrometry from normal wheat (Triticum aestivum L.) and chemical 
hybridization agent-induced male sterility (CIMS) wheat. In this 
experiment, β-1,3-glucanase activity and the expression of a callose 
deposition-related gene, UDP-glucose phosphorylase (UGPase), were 
determinate in normal, CIMS, and genetic male sterility (GS) wheat. 
β-1,3-glucanase activity was significantly different between the fertile 
and sterile lines during callose synthesis and degradation, but there 
was no difference between CIMS and GS wheat. The UGPase gene of 
callose deposition was highly expressed in the meiophase and sharply 
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decreased in the tetrad stage. However, the expression of the UGPase 
gene was significantly different between the fertile and sterile lines. 
These data indicated that β-1,3-glucanase activity and the expression 
of the UGPase gene play important roles in the male sterility of wheat. 
Consequently, pollen mother cells (PMCs) might degenerate at the 
early meiosis stage, and differences in UGPase gene expression and 
β-1,3-glucanase activity might eventually result in complete pollen 
collapse. In addition, the critical period of anther abortion might be 
the meiosis stage to the tetrad stage rather than what we previously 
thought, the mononuclear period.
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