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ABSTRACT

The use of heterosis in hybrid rice breeding technology is one of the ways to increase
production per unit area, and hybrid rice varietiesproduce 20 to 30 percent higher yields than
improved or high-yielding varieties of the same growing period. The seed of male sterile lines
in hybrid rice seed production is controlled based on the potential for producing male sterile
lines (A line), evaluation as a fertile line (B line) and the percentage of allogamy or
appropriate behaviour of the flowering male sterile lines and the factors that influence this.
Ensuring the genetic purity of hybrid seed is a prerequisite for the successful production of
hybrid rice. Hybrid seed is often contaminated by pollen from other varieties or by self-
fertilisation from impure parental lines (cytoplasmic male sterile). The aim of this study was to
identify informative microsatellite markers (SSR) able to discriminate hybrid rice parental
lines and allow their use in the evaluation of seed purity, as well as to characterise the
morphology of F1 hybrid rice to complement the varietal description. As part of the hybrid rice
production programme, an initial evaluation of traits related to the degree of outcrossing,
sterility stability and genetic purity in male sterile rice lines is required to select the preferred
lines. In the present study, eighteen Iranian and exotic cytoplasmic male sterile lines of
different cytoplasmic origins and their maintainers (B line) and one thermosensitive genetic
male sterile (TGMS) line, TG51, were tested in a randomised complete block design. The use
of molecular markers based on PCR was investigated to assess their purity. The results showed
significant differences in plant height, flag leaf length, flag leaf width, number of fertile tiller,
flower length and width, panicle length, initial panicle condition, percentage of allogamy, total
number and percentage of panicle fertility. The mean comparison of the traits showed that the
selection and prioritization of superior lines according to the percentage of fertility, panicle
outgrowth, percentage of allogamy and flower density were related to the traits Fajr A and
Neda A and IR58025 A. Due to adequate height, panicle length, number of flowers and higher
percentage of allogamy in Dasht B, these lines were included in the seed production program
as favorable lines.Molecular tests were performed based on PCR using four markers for purity
of the seed parent, CMS and differentiation between male-sterile and maintenance lines. The
combination of the CMS and RG136 markers as well as the RMT6 marker made it possible to
distinguish between CMS-WA lines and those without male sterility. The results showed that
the bands of the drrcms marker discriminate cytoplasmic male sterility lines between different
WA, DISSI and Gambiaca sources and generate different monomorphic fragments for each of
the male sterile and B lines. Therefore, these markers can be used for genetic purity and
possible infection test of seed parents and suitable alternative for GOT.
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Table 1. Cytoplasmic male sterile and maintainer rice lines studied
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Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan test.
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Table 5. Correlation coefficients between different morphological traits in male sterile rice lines studied
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Figure 1. Banding pattern obtained using combined CMS and RG136 markers: All lines showed monomorphic fragment

using RG136 marker. Using the CMS marker, only CMS-WA lines showed a band, but the others including GAM, dissi,
mutant and TG51 line did not show a band.
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