DArTseq markers associated with restoration of male fertility in the I, population
of unregistered Polish hybrid cultivar RPD1273
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Despite the significant progress made over last twenty years, restoration of male fertility in hybrids of rye with the Pampa sterility-inducing
cytoplasm remains an important problem 1in numerous breeding programs.

The hybrid RPD1273 1s an unregistered Polish cultivar based on the Pampa sterility-inducing cytoplasm. It was developed as result of
cooperation three Polish breeding companies and kindly provided for research investigation in West Pomeranian University of Technology in
Szczecin.

A randomly chosen single plant of RPDI1273 F, hybrid was self-pollinated in 2022 and obtained 179 individuals of F, population were
phenotyped 1n 2023 on the field experimental station of West Pomeranian University of Technology in Szczecin. Male fertility of plants was
assessed by two methods: visual observations according to the Geiger and Morgenstern [1] 9-step scale and by frequency of seeds setting 1n
1solated ears. Results of both methods were highly correlated (r=0.903). Distribution of phenotypes (9-step scale of visual assessment) 1s shown
on Fig.1. Statistical analysis of phenotypic results excluded monogenic inheritance of studied trait. As the most probable hypothesis has been
considered model with activity of 3 unlinked nuclear genes.

Tab. 1. Number of DArTseq markers significantly related to male fertility restoration in the RPD1273 F, population.
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Fig.1. Phenotypic distribution of male sterility/fertility within the F, population of the _ Unmapped 44

RPD1273 hybrid - 9-step bonitation scale suggested by Geiger and Morgenstern
(1975) for visual assesment have been applied.

From the entire F, population, 94 individuals were randomly selected and genotyped using the DArTseq platform (provided by Diversity Arrays
Technology Pty, Bruce, Australia). The analysis resulted a total of 63306 SNP marker data, of which 5410 were segregating according to the
monogenic inheritance model. These markers were used for statistical analysis to indicate their association with phenotypic data. For this
purpose, the Kruskal-Wallis test was used and a threshold P=0.001 was considered statistically significant. A total 281 markers revealing
statistical association with male fertility of plants have been found (Tab.l). They were distributed on various chromosomes (or were not
assigned to the chromosome), but 1t has been noticeable that two numerous groups of markers were located on chromosomes 1R and 6R. These
results are in general consistent with the localization of minor restorer genes for rye with Pampa cytoplasm shown by Miedaner et al. [2].
Mapping of sequences of markers on the genome of the Lo7 inbred line [3] revealed that DArTseq markers which are the most significantly

assoclated with fertility restoration are located within the interval 50.4-76.0 Mbp on chromosome 1R. Localization of markers on chromosome
6R showed two separated regions with higher density of male fertility related markers: first group spanned the interval from 23.4 to 63.5 Mbp,
while the most numerous one was distributed within the region 420-583 Mbp (Fig.2). It has to be stressed that these findings are of very
preliminary character, but in our opinion, they can be a valuable starting point to further research on localization and importance of minor
restorer genes 1n rye with the Pampa cytoplasm.
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Fig. 2. Localization of DArTseq markers groups related to male fertility in rye on chromosomes 1R and 6R.
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