Identification of pollen fertility restoration markers
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INTRODUCTION

The cytoplasmic male sterility (cms) phenomenon in plants is based on incompatibility of nuclear and cytoplasmic genomes and results in the lack of production of functional pollen. Its implementation into
breeding systems of cereals led to the development of hybrids of commercial importance. A good example is the exploitation of heterosis in hybrid rye with CMS-Pampa (Geiger, Schnell 1970). The
evaluation of new hybrids in rye requires efficient parental lines that can restore pollen fertility. Pollen fertility is expressed by numerous genes (Miedaner et al. 2000); however, the one mapped to 4R
chromosome is considered as the most important as it explains most of the phenotypic variance of the trait. Thus, its introduction into parental forms that originated from European material and lacked the
gene is required what could be achieved if linked markers are available. The aim of the study was the identification of molecular markers of Rf genes in rye with cms pampa using RIL4 biparental mapping

population.

MATERIAL AND METHODS

The plant material consisted of 92 RIL4 individuals that originated from a biparental cross (maintainer (N) x restorer line with
cms-P based on Iranian materials). RIL4 and parental lines were genotyped with DArTseq and silico DArT markers. Pollen
fertility restoration of the RILs was evaluated indirectly via phenotyping BC1F4 materials derived via backcrossing of the cms-p
maternal line and RIL4 lines using visual bonitation scale (Geiger, Morgenstern 1975). A genetic map was constructed under

Picture 1. Illustration of the genetic map constructed based on RIL4 and
DArTseq/silicoDArT markers. Markers in green were within the QTL region. Markers
associated with the QTL are marked in red.
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fertility restoration QTL of the LG1.
Additional analysis are required to assign the LGs to rye
chromosomes.
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