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The authors declare that all data supporting the findings of this study are available within the article and its Supplementary Information files. Sequence details for
rice genes used in this study can be found in China Rice Data Center (https://www.arabidopsis.org/) with the following accession numbers: LOC_Os09g27620
(OsMS1), LOC_Os02g02820 (TDR) and LOC_Os04g51070 (EAT1). Tissue-specific expression patterns were obtained from Botany Array Resource (http://
bar.utoronto.ca/efprice/cgi-bin/efpWeb.cgi). Expression profiles were derived from RiceXPro (https://ricexpro.dna.affrc.go.jp/). The primers used in this study are
provided as Supplementary Data 1. The raw images of microscopy data and uncropped blots or gels are provided in the Source Data file. Further materials are
available from the corresponding authors upon reasonable request. Source data are provided with this paper.

Sample sizes were determined based on empirical knowledge, instructions for commercial kits and previous publications in related research
field. For pollen fertility analysis, 100 anthers of 20 mature spikelets from four plants were sampled (based on Zhou H, et al., 2014, reference
5 in the manuscript). For statistical analysis of Fig. 1a in Fig. 1b, ten repeats of pollen fertility experiments were conducted for Tian1S and ZJ1-
wenmin1, each with ten anthers being examined. For transverse section analysis of anthers, 100 spikelets at different developmental stages
were collected and embedded as described previously (based on Li N, et al., 2006, reference 16 in the manuscript). For quantitative real-time
PCR (qPCR) analysis, sufficient stage 9 anthers or protoplast were prepared to extract > 2 !g mRNA for each biological replicate (based on
instructions for the TIANGEN, Cat. No: DP439-H and Liu Z et al. 2020, reference 57 in the manuscript ). For co-immunoprecipitation assay in
Fig.2e, around 2 g of ground frozen stage9 anthers was used for each biological replicate (based on Huang K et al. 2017, reference 65 in the
manuscript). For other total RNA and protein prep including N. benthamiana, around 500 mg ground frozen powder were used for each
biological replicate (based on Liu Z et al. 2020, reference 57 in the manuscript). For spikelets phenotypes, 4 or more individual plants were
analyzed, detailed in relevant figure legends (based on Zhou H, et al., 2014, reference 5 in the manuscript).For chromatin
immunoprecipitation (ChIP) and qPCR, approximately 10ml protoplasts or 2 g young panicles with stage 9 anthers were used.

No data was excluded from the analyses.

To ensure the reliability of experimental results, we had at least three biological replicates for each experiment, which are described in the
relevant figure legends. The key experiments were reproduced at least three times with similar results, as indicated in the figure legends. The
original data for these replicates are provided in the source data file.

Arabidopsis thaliana and N. benthamiana plants were grown on soil and randomly placed on the same shelf in the growth chamber. For field
trials, rice plants were randomly grown in the same open field. Plants of different genotypes were collected randomly.

Researchers were blinded during fluorescence microscopic images collection and analysis. Researchers were not blinded to plant

genotypes during experiments. Routine practices included more than one author observing/assessing phenotypes, whenever possible.

Experiment results are not subjective.




