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ABSTRACT

Molecular and morphological variations were studied to
detect the genetic diversity between four cytoplasmic male sterile
(CMS) lines, their four maintainer lines and two local cultivars of
rice (Oryza sativa) at the mitochondrial DNA (mtDNA) level.
Undigested mtDNA from aU lines and local cultivars possessed
broad band of large molecular weight corresponding to the main
mtDNA, and four discrete plasmid like DNA molecules of 2.3, 1.6,
1.5 and 1.2 Kb in size, whereas the local cultivars "Giza181"
possessed three plasmid like DNA molecules of 2.3, 1.5 and 1.2
Kb, and "Giza 177" possessed two plasmid like DNA molecules of
1.5 and 1.2 Kb. Using three 6- base cutter restriction enzymes; Sail,
KpnI and EcoRI, a total of 43 restriction fragments were observed.
Five m tDNA h aplotypes were found using Sail, eight h aplotypes
using KpnI and 27 haplotypes using EcoRI. The estimates of
nucleotide substitution rates between the different haplotypes
ranged from 0.1251±0.0509 to 0.0078±0.0065. The nucleotide
substitution rates ranged from 0.0039 ± 0.0033 to 0.0078±0.0065.
Also the nucleotide substitution rates between the indica lines and
japonica cultivar "Giza17T' was proven to be 0.0380±0.0340. The
nucleotide divergence (7f) between the CMS lines was found to be
0.00527 and between the maintainer lines was shown to be
0.00438. The time since divergence between the indica and
japonica subspecies was estimated to be 0.0224 million years ago.
Phylogenetic trees have been constructed for the different lines
under study using the Neighbor-Joining method.

Seven morphological characters were a Iso measured; plant
height, number of tillers per plant, flag leaf length, flag leaf width,
panicle length, panicle excision and heading date. All studied
morphological characters revealed high significant variations
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between all genotypes. Each maintainer line was found to
overcome its CMS line for the characters of plant height, number of
tillers per plant, flag leaf length, flag leaf width, panicle length and
panicle excision. The CMS lines surmounted the maintainer lines in
the heading date character. The local cultivars possessed medium
values for all the characters under investigation except for panicle
excision character, where local cultivars possessed higher values
than the CMS lines, while the local cultivar "Gizal77" surmounted
all other genotypes in heading date character.
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INTRODUCTION

When the United Nation's Food and Agriculture
Organization chose to dedicate 2004 as the International Year of
Rice, it set as a theme, "rice is life," and with good reason. Rice
supplies 20% of the world's nutritional energy and is a staple food
for more than half the population. Nearly I billion households in
Asia, Africa and the Americas depend on rice for employment and
livelihood; and about four-fifths of the world's rice is produced by
small-scale farmers and consumed locally (Maher, 2004). With its
genome size of 430 megabase pairs (Mb), the cultivated rice
species Oryza sativa is a model plant for genome research. The
completion of the sequencing of the rice nuclear and cytoplasmic
genomes has helped in answering questions related to
domestication, speciation, and ecological adaptation (Vaughan et
al., 2003). Research groups within the Beijing Genomics Institute's
Rice Information System published presented sequenced, annotated
genomes for both indica and japonica for in-depth comparative
studies. (Zhao et aI., 2004 and Yazaki et aI., 2004).

Scientists were unable to make hybrid seed because rice is a
self- pollinating crop. Wild rice is often referred to as wild rice
with abortive pollen, or WA. They soon succeeded in transferring
the male sterility trait, known as Cytoplasmic Male Sterility (CMS)
(A line) to cultivated varieties. It was found that some varieties, if
crossed to a CMS line, produce plants that are also male sterile.
These lines, called maintainer lines (B line), were used to keep the
male sterile trait. Other lines - referred to as restorer lines (R line)
as they restore fertility - if crossed to a CMS-line result in fertile


























































