ABSTRACT

Samy Abdel kader Aly Heiba.Development of Markers- Assisted
Selection for Abiotc Stress in Advanced Generations of Sorghum
Genotypes.Unpublished Ph. D. Dissertation, Ain Shams University,
Faculty of Agriculture, Department of Genetics, 2013.

The present study aimed to detect markers-assisted selection
associated with salt tolerance in advanced generations in Sorghum
bicolorL. Moench to improve sorghum genotypes by introducing novel
genetic markers for salt tolerance into the breeding populations using
morphological and molecular markers. TheF; grains were obtained from
the two parents, G123 as a salt tolerant and Dorado as the salt sensitive
one. Figrains were sown under salt stress (6000 ppm Na*Cl)to obtain the
F, plants. In the next year, F, grains of the selected plants were sown
under the same salinity treatment until obtained F; grains. In the last
season of this study, F3 grains were cultivated under salt stress to obtain
the leaves sample of the most tolerant ,moderately tolerant and the most
sensitive F, plants for molecular analysis with their parents and F;
plants. Among three segregated generations F,, F3 and F4, the
morphological parameters were recorded by measuring four traits were
grain yield /plant, number of leaves / plant, plant height and mean of
leaves area / plant these traits were related directly to salt stress. Most salt
tolerant and most salt sensitive plants were selected in each generation
according to their performance under salt stress. For molecular
analysis,ten ISSR primers were used to screen 21genotypes of sorghum
under salt stress for parents, their F;, most tolerant, moderately tolerant
and most sensitive Fsplants.TenlISSRs primers detected a total of 108
fragments ranged in size from 146 to 4509 bp , 99 of them polymorphic
bands (91.67%) and 9 monomorphic (8.33%)Number of bands varied
from 5 to 21 with an average of 10.8 bands /primer.The results recorded
eight ISSR- markers for salt stress three of them were positive markers
associated with salt tolerance and five negative markers associated with
salt sensitivity.SSRs analysis detected a total of 50 fragments ranged in
molecular size from 76 to 348 bp., 38 of them were polymorphic bands



(76%) and 12 monomorphic (24%) among the 21 Sorghum genotypes.
Number of bands varied from 4 to 10 bands with an average of 5bands
/primer.Out of the ten SSR primers, five of them developed three positive
markers associated with salt tolerance and three negative markers
associated with salt sensitivity.

The identified markers could be used as markers assisted selection
for salt tolerance in sorghum breeding programs. It could be concluded
that the molecular markers in combination with the morphological traits
can be useful in traditional and molecular breeding programs.

Key words: Sorghum, Salt tolerance, Salt -related traits, Advanced
generations and ISSR and
SSR markers.
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