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ABSTRACT 
  

Two experiments were conducted in this study, the first one was conducted 
at the Institute of Genetic Engineering and Bio Technology, Menoufia University Sadat 
branch using SSR markers during 2013. The second one was carried out at Rice 
Research and Training Center Sakha, Kafr El-Sheikh, Egypt during 2005 to 2013 
season. Seven genotypes comprise five derived lines from the cross of Sakha101 X 
HR4856// Sakha101 were used to study the genetic diversity by using six SSR 
markers (SSR206; SSR216; SSR302; SSR209; SSR262 and SSR244). SSR 
markers (SSR206; SSR209 and SSR216) gave two alleles, while the primers of 
SSR302, SSR244 and SSR262 gave three alleles two one and four alleles for last 
one, respectively.  Cluster analysis divided into two main groups, the first one included 
only SP70-101-1 line. This line was produced from back cross (Sakha101 X HR4856 
//Sakha101), while the second group was divided into two subgroups; the first one 
included SP70-101-3. While, the second subgroup included HR4856 variety in one 

branch alone. On the other hand, the second subgroup included Sakha101 alone. 
Similarity distance showed that the two lines; SP70-101-2 and SP70-101-4 were 
closely related and similarity distance percentage between these lines is about 91%, 
while the far distant one was SP70-101-1 line and the similarity distant percentage 
was 60%. Mean square analysis was found to be highly significant for all yield and its 
component traits under studied at the last two years 2012 and 2013 and their 
combined data. Also, the interaction of genotypes with years was highly significant for 
plant height, duration, flag leaf area, number of panicles/ plant, number of 
grains/panicle, grain yield/plant, hulling %, milling % and head rice %, revealing that 
these genotypes behaved differently from one year to another year or can be affected 
by environment. The phenotypic coefficient variability (PCV) showed higher than 
genotypic coefficient variability (GCV) under two years and their combined data, 
indicated that effects of environment condition on these traits. Heritability estimates in 
broad sense was high for all studied traits and ranged between 91.85% for 1000-grain 
weight to 98.99% for plant duration. Genetic advance percentage (∆g %) value varied 
for all traits. Grain yield t/ha showed highly significant positive correlation with number 
of panicles/plant, number of grains/ panicle, flag leaf area and total duration. 

 

INTRODUCTION 
 

SSR markers are highly informative polymerase chain reaction (PCR) 
based markers that detect length polymorphisms at loci with simple sequence 
repeats (Powell et al., 1996).  Microsatellites or SSR are co-dominant 
markers and their map positions on the rice genome are well known. Over 
500 microsatellite markers have been developed for rice (Oryza sativa L.), 
and their chromosomal location and level of polymorphism have been 
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determined (Temnykh et al., 2001). Also, McCouch et al., (2002) have 
developed and mapped 2240 SSR markers for rice. They vary in the 
polymorphism and they detect, which depends on their position in coding or 
non-coding segments of the genome and the length and sequence of the 
repeat motif they contain (Cho et al., 2000 and Temnykh et al., 2000).  

Rice microsatellites are ideal markers for characterizing genetic 
diversity among closely related rice varieties (Yang et al., 1994; Xiao et al., 
1996; Olufowote et al., 1997;  Chakravarthi and Naravaneni, 2006; El-Malky 
et al., 2007 and Hammoud et al., 2007).  

The breeders in Egypt in 1996 made cross among resistant varieties 
to develop new verities i.e Sakha101 and Sakha104. Those varieties are the 
highest yielding and cover most of the cultivated area. Starting from 2004, 
those varieties have become moderately resistant to blast disease. The 
variety Sakha101 is Japonica type and released in 1997, from local cross 
between Giza176 and Milyang79. This variety had high yielding ability about 
10t/ha, with 145 – days from total growth duration, resistant to lodging, 
resistant to blast until 2004 growing season, it had an excellent cooking 
quality (Rice in Egypt 2006).   
 Since, 2004 the variety Sakha101 was broken down by blast disease 
and still cultivated in large area with two fungicide treatments to avoid the 
yield losses.  Fungicide application increases the pollution and raises 
production cost. However, the economical way is to produce resistant 
varieties, using Sakha101 as a donor for high yield and desirable characters.   
The main objective of this study is to use useful SSR markers for studying 
genetic diversity among the selected lines from the progeny after segregating 
generation; estimate some genetic parameters as will as to study the 
relationship and correlation coefficient between some morphological and the 
yield and its components traits for the selected promising lines and their 
parents. 

 

MATERIALS AND METHODS 
 

1- DNA experiment:  
DNA was extracted from leaves during seedling stage of these 

varieties was carried out using CTAB method (Murray and Thompson, 1980). 
Available six SSR markers were used to amplify simple sequence repeat 
polymorphism (SSR) of genomic DNA from the seven rice genotypes (Table 
1). The SSR markers were chosen on the basis of their published molecular 
weight, reliability of amplification signal and polymorphism information 

content (Table 2). The PCR was performed in 10l PCR volume containing 
50ng of template DNA, 5pmole  of each of forward and reverse primers, 
0.1mM dNTP`s, 1x PCR buffer (10mM Tris, pH 8.0, 50mM KCl and 50mM 
ammonium sulphate), 1.8mM MgCl2, and 0.2units of  Taq DNA polymerase. 

Initial denaturation at 94C
o
 for 5 minutes was followed by 35 cycles of 

amplification with template denaturation at 94C
o
 for 1 minute, primer 

annealing at 55.7C
o
 for 1 min and primer extension at 72C

o
 for 2min.   At the 
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end of the 35
th
 cycle, a final extension at 72C

o
 for 7min was given followed by 

storage at 4.0C
o
.  The PCR products were separated using 1.5% agarose gel 

stained with Et Br solution (1mg/l). The banding pattern was then scored and 
used to prepare the matrix. Employing the computer package NTSYS .pc 
(Rohlf, 2000), Jaccord`s similarity coefficients were calculated and used to 
establish genetic relationship among the genotypes based on unweighted 
pair group method of arithmetic averages (UPGMA) and sequential 
agglomerative hierarchical nested (SAHN) clustering. 
 
Table 1: Parentage and the origin of the seven rice genotypes. 

Genotypes Parentage        Origin 

Sakha 101 Giza 176 X Milyang 79 Egypt 

SP 70-101-1 Sakha101 X HR4856 // Sakha101 Egypt 

SP 70-101-2 Sakha101 X HR4856 // Sakha101 Egypt 

SP 70-101-3 Sakha101 X HR4856 // Sakha101 Egypt 

SP 70-101-4 HR4856 X Sakha101 // HR4856 Egypt 

SP 70-101-5 HR4856 Xsakha101// HR4856 Egypt 

HR4856-1-1-1-1-2 IRI346 X HR3499 South Korea 

 
 
Table 2: Primer sequences and chromosome number of SSR markers 

were used.  

No. Marker Primers 

1 SSR206 
Forward  CCCATGCGTTTAACTATTCT 
Reverse   CGTTCCATCGATCCGTATGG 

2 SSR216 
Forward  GCATGGCCGATGGTAAAG 
Reverse   TGTATAAAACCACACGGCCA 

3 SSR302 
Forward  TCATGTCATCTACCATCACAC 
Reverse   ATGGAGAAGATGGAATACTTGC 

4 SSR209 
Forward  ATATGAGTTGCTGTCGTGCG 
Reverse   CAACTTGCATCCTCCCCTCC 

5 SSR262 
Forward  CATTCCGTCTCGGCTCAACT 
Reverse   CAGAGCAAGGTGGCTTGC 

6 SSR244 
Forward  CCGACTGTTCGTCCTTATCA 
Reverse   CTGCTCTCGGGTGAACGT 

 
2-1-Field experiment:  

The present research was carried out at the farm of Rice Research 
and Training Center (RRTC), Sakha Kafr El- Sheikh, Egypt. Eight successive 
seasons starting from 2005 to 2013 (Table 3), two rice varieties; Sakha101 as 
(Egyptian variety) and HR4856-1-1-1-1-2 as (South Korean variety) were 
used as a parents. The cross between the two parents have started in 2005 
to produce F1 and backcrossed with Sakha101and HR4856 in 2006 and the 
experiment was laid out in a Randomized Complete Block design (RCB) with 
three replications. F1, F2, BC1, BC2 and parents were grown in five mater long 
as individuals plants by 20 X 20 cm and applied all the recommended cultural 
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practices for rice. Breeding scheme to form experimental materials from 2005 
up to 2013 seasons clear in (Table 3). Ten agronomic traits were studied i.e. 
plant height (cm), duration (day), flag leaf area (cm

2
), number of 

panicles/plant, 1000-grain weight (g), number of grains/ panicle, grain yield, 
hulling%, milling% and head rice%. Analysis of variance was computed by 
IRRISTAT program. While, heritability percentage was estimated on a plot 
basis as the ratio of genotypic and phenotypic variance, according to 
Johanson et al., (1955). Phenotypic, genotypic coefficients of variability and 
the expected genetic advance from selection (∆g %) were calculated 
according to Burton (1952). 
 
Table 3: Breeding scheme of the materials started from 2005 up to 2013 

growing seasons 

No. Years Activity/process 

1 2005 Crosses among two the parental varieties. 

2 2006 F1 growing, backcrossing BC1, BC2 

3 2007 Growing F2, BC1, BC2 and selection 

4 2008 Selection  

5 2009 Selection 

6 2010 Selection 

7 2011 Select 15 lines and blast screening. 

8 2012 Growing the five lines in RCBD in deferent locations. 

9 2013 Growing the five lines in RCBD in deferent locations. 

 
 
2-2-Blast reaction under field and greenhouse conditions: 

Seeds of each genotype were growing in plastic trays (30 x 20 x 
15cm), each tray comprised the two parents i.e. Sakha101 and HR4856 and 

five derived lines. The trays were incubated in the greenhouse at 25 to 30C
o
, 

and fertilizered with Urea 45.5 %. Seedlings were ready for inoculated at 3 to 
4 leaf stage, about 3 - 4 weeks after sowing. All genotypes under this study 
were inoculated with 14 rice blast isolates i.e. IC-13, IC-15, II-1, ID-13, IC-30, 
ID-15, II-2, IC-15, II-3, II-4, II-5, II-6, IC-3 and IC-1I at 3-4 leaf stage. Rice 
seedlings of about 20 days old in the trays were inoculated by spraying with 
spore suspension (100ml) adjusted to 5 x 10

4
 spores/ml., each isolate was 

sprayed using electrical spray gun. The inoculated seedlings were kept in 

chamber with 90% RH and 25 to 28C
o
 for 24 hr, and then moved to the 

greenhouse seven days of the inoculation. The blast reaction was recorded 
according to the Standard Evaluation Systems using 0 - 9 scale (IRRI 1996). 
 

RESULTS AND DISCUSSION 
 
3- Genetic diversity under Lab conditions: 

Rice is a self-pollinated diploid crop, microsatellite markers (SSR) 
usually reveal single-copy, homozygous loci and allelic heterogeneity is rare 
in pure line varieties.  These facts simplified the work of microsatellites for the 
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analysis of genetic diversity of rice cultivars.  In this study, the level of 
polymorphism among genotypes was evaluated by six SSR markers and the 
data (Fig.1) showed that the primers SSR206, SSR2009 and SSR216 
showed two alleles are presented. While, the primers SSR302 and SSR262 
gave three and four alleles, respectively.  Figure 1 shows that the primer 
SSR206, produced two alleles with two different molecular weights. The first 
allele (550Kb) was found in all genotypes except SP70-101-3 line (lane 4). 
While, the second allele (300Kb) was found in all genotypes except the same 
line (lane 4).  
 

 
Figure 1: The electrophotogram of DNA amplified fragments using 

SSR20 6 for selected genotypes. First lane, 100bp DNA 
ladder; 1, Sakha101; 2, SP70-101-1; 3, SP70-101-2; 4, SP70-
101-3; 5, SP70-101-4; 6, SP70-101-5 and 7, HR4856-1-1-1-1-2. 

 
For RM209, Figure 2 shows that two alleles were found; the first one 

(300Kb) was found in all genotypes except SP70-101-1; 3 (lane2), whereas 
the second one (170Kb) was found in Sakha101; SP70-101-2; SP70-101-3 
and SP70-101-4 (lanes1, 3, 4, and 5). The second allele (170Kb) gave the 
same trend. 

For RM216, (Figure 4) shows that two alleles were present; the first 
one (850Kb) was found in genotypes; SP70-101-2; SP70-101-3; SP70-101-4; 
SP70-101-5 (lanes3, 4, 5, and 6). While, the second one (570Kb) was found 
in all genotypes except  SP70-101-4; and SP70-101-5(lanes; 5 and 6). The 
marker SSR244 gave two alleles; the first one (300Kb) was found in all 
genotypes, whereas the second one (250Kb) was found in the lines; SP70-
101-4 and SP70-101-5 (lanes5 and 6).  
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Figure 2:The electrophotogram of DNA amplified fragments using 

SSR209 for selected genotypes. First lane, 100bp DNA 
ladder; 1, Sakha101; 2, SP70-101-1; 3, SP70-101-2; 4, SP70-
101-3; 5, SP70-101-4; 6, SP70-101-5 and 7, HR4856-1-1-1-1-2. 

 

 
Figure 3: The electrophotogram of DNA amplified fragments using 

SSR216 for selected genotypes. First lane, 100bp DNA 
ladder; 1, Sakha101; 2, SP70-101-1; 3, SP70-101-2; 4, SP70-
101-3; 5,SP70-101-4; 6,SP70-101-5 and 7, HR4856-1-1-1-1-2. 

 

 
Figure 4: The electrophotogram of DNA amplified fragments using 

SSR244 for selected genotypes. First lane, 100bp DNA 
ladder; 1, Sakha101; 2, SP70-101-1; 3, SP70-101-2; 4, SP70-
101-3; 5, SP70-101-4; 6, SP70-101-5 and 7, HR4856-1-1-1-1-2. 
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Figure 5: The electrophotogram of DNA amplified fragments using 

SSR262 for selected genotypes. First lane, 100bp DNA 
ladder; 1, Sakha101; 2, SP70-101-1; 3, SP70-101-2; 4, SP70-
101-3; 5, SP70-101-4; 6, SP70-101-5 and 7, HR4856-1-1-1-1-2. 

 
For SSR302, Figure 6 shows that three alleles were found; the first 

one (500Kb) was found in genotypes Sakha101, SP70-101-1, SP70-101-4 
and SP70-101-5 (lanes1, 2, 5, and 6). While, the second one (200Kb) was 
found in all genotypes and the third was (100Kb) in Sakha101 and SP70-101-
1 (lanes1 and 2). 
 

 
Figure 6: The electrophotogram of DNA amplified fragments using 

SSR302 for selected genotypes. First lane, 100bp DNA 
ladder; 1, Sakha101; 2, SP70-101-1; 3, SP70-101-2; 4, SP70-
101-3; 5, SP70-101-4; 6, SP70-101-5 and 7, HR4856-1-1-1-1-2. 
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4- Cluster analysis: 
The UPGMA cluster diagram shows the genetic variation pattern, and 

a coefficient ranged between 0.42 to 0.91; these values indicated that the 
genotypes used were relative in their genetic background (Figure 7). The 
classification of the genotypes were divided into two main groups, the first 
one included only SP70-101-1 line. This line was produced from the 
parentage (Sakha101 X HR4856) // Sakha101. The second group was 
divided into two subgroups; the first one included SP70-1-1-3 produced from 
the same genetic background. The second subgroup included HR4856 
variety in branch one alone. On the other hand, the second subgroup 
included Sakha101 alone.  In other words, the former one included SP70-
101-5; SP70-101-4 and SP70-101-2. Distance similarity presented in Table 4 
and show that the two lines SP70-101-2 and SP70-101-4 were closely and 
the similarity between these lines is about 91%, while the far one was SP70-
101-1 with distance similarity of 60%.  

Therefore, this analysis can be expected to greatly increase the 
efficiency of genetic-diversity assessment, variety fingerprinting and 
identification, the genetic physical mapping of genes and quantitative trait loci 
and marker-assisted selection during breeding process. These results proved 
that microsatellite markers were a proper tool for testing genetic diversity Yu 
et al., 2003; McCouch et al., 2004; Fahmi et al., 2005; Thomson, et al., 2005.;  
Chakravarthi and Naravaneni, 2006; El-Malky, et al ., 2007 and Hammoud, et 
al., 2007). 
 
Table 4: Similarity matrix of the seven genotypes based on 6 SSR 

markers. 

Genotypes 
Sakha 

101 
SP70-
101-1 

SP70-
101-2 

SP70-
101-3 

SP70-
101-4 

SP70-
101-5 

HR4856-
1-1-1-1 

Sakha101 1.00       
SP70-101-1 0.600 1.00      
SP70-101-2 0.769 0.571 1.00     
SP70-101-3 0.615 0.428 0.800 1.00    
SP70-101-4 0.846 0.642 0.909 0.727 1.00   
SP70-101-5 0.769 0.692 0.818 0.636 0.909 1.00  
HR4856-1-1-1-1-2 0.616 0.538 0.800 0.666 0.727 0.800 1.00 
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Figure 7: Dendogram derived from UPGMA cluster analysis of the 

seven rice genotypes based on Jaccord`s coefficient 
using six SSR markers.  

 
5- Agronomic traits: 
5-1-Genetic parameters: 
5-1-1- Mean performance:  

Agronomic traits for the seven genotypes including two parents; 
Sakha101 and HR4856 and their derived five promising lines; SP70-101- 1; 
SP70-101-2; SP70-101- 3; SP70-101-4 and SP70-101-5, were evaluated for 
two seasons at 2012 and 2013, and their combined date are presented in 
Table 5. The results showed a wide range of variability for all studied traits. 
This wide range reflected the variation and among variability tested the 
genotypes. The two promising lines of SP70-101- and SP70-101-4 gave the 
highest yield (11.41 to 11.24 t/ha, respectively) compared with their parents; 
Sakha 101and HR 4856 (11.16 and 6.57 t/ha, respectively) and these lines 
are superior for all traits.  
 
Table 5: Mean performance of agronomic characters at the two years of 

2012-2013   and their combined data. 

No. Genotypes 
Plant height (cm) Duration (day) Flag leaf area (cm

2
 ) 

2012 2013 Comb. 2012 2013 Comb. 2012 2013 Comb. 

1 Sakha101 87.39 88.18 87.78 145.00 145.33 145.17 29.13 28.31 28.72 

2 SP70-101-1 91.78 92.84 92.31 135.67 136.00 135.83 32.44 31.01 31.73 

3 SP70-101-2 93.72 93.85 93.79 136.33 135.00 135.67 31.14 29.78 30.46 

4 SP70-101-3 94.18 92.91 93.54 134.00 134.67 134.33 31.44 30.78 31.11 

5 SP70-101-4 90.80 92.64 91.72 136.67 135.33 136.00 30.15 29.05 29.60 

6 SP70-101-5 99.34 95.98 97.66 130.00 129.33 129.67 29.27 31.61 30.44 

7 HR4856-1-1-1-1 73.02 76.48 74.75 105.00 107.67 106.33 18.85 20.29 19.57 

Range 
73.02-
99.34 

76.48-
95.98 

74.75-
97.66 

105.00-
145.00 

107.67-
145.33 

106.33-
145.17 

18.85-
32.44 

20.29-
31.61 

19.57-
31.73 

L.S.D. at 0.05 
           at 0.01 

2.43 
3.41 

2.77 
3.82 

0.96 
1.31 

2.01 
2.82 

2.33 
3.27 

2.06 
2.80 

2.39 
3.35 

1.31 
1.83 

1.82 
2.47 
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Table 5:Cont. 

No. Genotypes 
No. of panicles/ 

plant 
1000-grain weight 

(g) 
No. of grains/ 

panicle 
Grain yield t/ha

 

2012 2013 Comb. 2012 2013 Comb. 2012 2013 Comb. 2012 2013 Comb. 

1 Sakha101 23.15 24.75 23.95 27.97 28.11 28.04 146.00 157.00 151.50 10.99 10.99 11.16 

2 SP70-101-1 22.85 23.16 23.00 30.40 30.77 30.58 153.33 147.67 150.50 11.32 11.32 11.41 

3 SP70-101-2 22.93 22.89 22.91 29.90 30.33 30.12 156.67 157.05 156.80 10.78 10.78 11.06 

4 SP70-101-3 21.76 21.57 21.67 32.20 31.67 31.94 163.67 138.67 151.20 11.01 11.01 10.97 

5 SP70-101-4 21.90 22.05 21.98 30.83 30.10 30.47 164.67 147.67 156.20 11.17 11.17 11.24 

6 SP70-101-5 18.45 19.02 18.73 30.87 31.86 31.36 145.67 152.33 149.00 10.44 10.44 10.59 

7 HR4856-1-1 13.27 9.97 11.62 25.47 24.06 24.76 76.33 80.67 78.50 6.52 6.52 6.57 

Range 
13.27-
23.15 

9.97-
24.75 

11.62-
23.95 

25.47-
32.20 

24.06-
31.86 

24.76-
31.94 

76.33-
164.67 

80.67-
157.05 

78.50-
156.80 

6.52-
11.32 

6.52-
11.32 

6.57-
11.41 

L.S.D. at 0.05 
           at 0.01 

2.61 
3.66 

1.13 
1.58 

1.91 
2.58 

1.54 
2.16 

0.94 
1.37 

1.23 
1.66 

10.48 
14.69 

13.21 
18.52 

21.84 
29.59 

0.82 
0.90 

0.88 
0.97 

0.63 
0.85 

 
Table 5:Cont. 

No. Genotypes 
Hulling % Milling % Head rice % 

2012 2013 Comb 2012 2013 Comb. 2012 2013 Comb. 

1 Sakha 101 81.75 82.39 82.07 71.83 70.57 71.20 64.52 63.45 63.98 

2 SP70-101-1 82.10 82.79 82.45 72.03 72.05 72.04 65.64 63.14 64.39 

3 SP70-101-2 82.43 82.76 82.60 73.64 72.44 73.04 64.35 63.17 63.76 

4 SP70-101-3 84.70 84.91 84.80 75.57 74.24 74.90 66.48 65.37 65.92 

5 SP70-101-4 78.68 80.28 79.48 70.54 70.36 70.45 66.19 60.58 63.38 

6 SP70-101-5 84.50 86.20 85.35 77.33 76.08 76.45 68.33 66.63 67.48 

7 HR4856-1-1-1-1 72.69 70.81 71.75 57.81 57.81 57.81 48.17 45.50 46.83 

Range 
72.69-
84.70 

70.81-
86.20 

71.75-
85.35 

57.81-
77.33 

57.81-
76.08 

57.81-
76.45 

48.17- 
68.33 

45.50-
66.63 

46.83-
67.48 

L.S.D. at 0.05 
           at 0.01 

1.91 
2.67 

2.04 
2.76 

2.03 
2.84 

1.72 
2.41 

1.69 
2.37 

1.72 
2.41 

2.60 
3.65 

2.09 
2.93 

2.19 
2.87 

 
5-1-2- Variation and interaction with years: 

The ordinary analysis of variance of each year along with the 
combined data for yield and its component attributes are presented in Table 
6. Year mean squares of genotypes were found to be highly significant for all 
yield and its components for all traits in two years. The combined data 
indicated overall differences among these traits. The interaction of genotypes 
with years showed highly significant for plant height, duration, flag leaf area, 
number of panicles/ plant, number of grains/ panicle, grain yield t/ha and 
head rice %, revealing that these genotypes behaved differently from one 
year to another or are more affected by environmental conditions. Similar 
results were obtained with El-Wahsh and Hammoud (2007); Hassan, et al., 
(2012); Abd El-had, et al., (2012) and Sedeek, et al., (2012). 
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Table 6: Mean square estimates of the ordinary analysis for grain yield 
and its components in 2012 (Y1) and 2013 (Y2) and their 
combined data (comb.). 

S.O.V Single     Comb. Plant height (cm) Duration (days) Flag leaf area(cm
2
) 

Y1 Y2 Comb. Y1 Y2 Comb. Y1 Y2 Comb. 
Years  1   7.57**   6.09**   8.53** 

Reps with 
years 

 2   1.45   1.33   1.50 

Genotypes 6 6 208.83** 129.55** 330.83** 479.87** 410.08** 887.02** 63.41** 45.16** 105.23** 

Genotypes 
X years 

 6   7.18**   4.93**   5.35** 

Error 12 24 1.87 2.35 2.10 1.28 1.72 1.50 1.80 0.54 1.17 

 
Table 6: Cont. 

S.O.V Single     Comb. No. of 
panicles/plant 

1000-grain 
weight(g) 

No. of grains//panicle 

Y1 Y2 Comb. Y1 Y2 Comb. Y1 Y2 Comb. 
Years  1   9.18**   6.49**   37.52** 

Reps with 
years 

 2   0.76   0.23   68.17 

Genotypes 6 6 39.18** 73.69** 109.43** 15.17** 22.21** 36.37** 2823.30** 2184.87** 4748.48** 

Genotypes 
X years 

 6   6.45**   1.01   259.69** 

Error 12 24 2.16 0.40 1.28 0.75 0.30 0.53 34.68 60.54 47.61 

Table 6: Cont. 

S.O.V Single Comb. 
Grain yield t/ha Hulling % Milling % Head rice % 

Y1 Y2 Comb. Y1 Y2 Comb. Y1 Y2 Comb. Y1 Y2 Comb. 
Years  1   10.52**   12.33**   12.80**   13.83** 

Reps with 
years 

 2   0.05   1.61   0.83   1.59 

Genotypes 6 6 8.66** 9.12** 17.72** 52.11** 76.64** 126.74** 121.73** 106.11* 227.21* 140.35** 
153.17

** 
289.59** 

Genotypes 
X years 

 6   4.25**   2.11   0.63   4.92 

Error 12 24 0.13 0.15 0.14 1.15 1.46 1.30 0.93 0.93 0.93 1.79 1.38 1.58 

*and** significant at 0.05 and 0.01 levels, respectively. 
 
 

5-3-Phenotypic, genotypic coefficient of variability and genetic advance: 
     stimates of phenotypic, genotypic coefficient of variability are 
presented in Table 7. The rice cultivars showed a wide range of variation for 
all studied traits in two years and their combined data, where the cultivar 
mean squares was found to be highly significant for all studied characters 
Table (7). Thus, the selection for improved traits among these cultivars would 
be effective in all traits. Similar results were obtained by Hammoud (2004) El-
Wahsh and Hammoud (2007) and El Sherif, (2011). 
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Table 7: Genetic parameters for some agronomic characters over two 
years. 

                             
Traits 

Genetic  
parameters 

Plant 
height              
(cm) 

Duration 
(day) 

Flag leaf 
area (cm

2
) 

No. of 
panicles/plant 

1000-grain 
weight(g) 

Genotypes variance 330.83** 887.02** 105.23** 109.43** 36.37** 

Mse 2.10 1.50 1.17 1.28 0.53 

Mean 90.22 131.86 28.80 20.55 29.61 

Ge V 54.79 147.59 17.34 18.03 5.97 

PhV 56.89 149.09 18.51 19.31 6.50 

GCV% 8.20 9.21 14.46 20.66 8.25 

PCV% 8.36 9.26 14.94 21.66 8.61 

Heritability % 96.31 98.99 93.68 96.38 91.85 

∆g 14.97 24.90 8.30 8.74 4.73 

∆g% 16.59 18.88 28.83 42.53 15.97 

 
Table 7:Cont. 

                     Traits 
Genetic  
parameters 

No. of 
grains 

/panicle 

Grain 
yield 
(t/ha) 

Hulling 
% 

Milling 
% 

Head rice 
% 

Genotypes variance 474.84** 17.72** 126.74** 227.21** 289.59** 

Mse 47.61 0.14 1.30 0.92 1.58 

Mean 142.00 10.43 81.21 70.88 62.25 

Ge V 783.48 2.93 20.91 37.72 48.00 

PhV 831.09 3.07 22.21 38.64 49.58 

GCV% 19.71 16.41 5.63 8.67 11.13 

PCV% 20.30 16.80 5.80 8.77 11.31 

Hetitability % 94.27 95.44 94.15 97.62 96.81 

∆g 55.98 3.44 9.14 12.50 14.04 

∆g% 39.42 32.98 11.26 17.64 22.55 

 
The phenotypic coefficient of variability (PCV) gave higher values 

than genotypic coefficient variability (GCV) under two years and their 
combined data, indicated that the environment effects are pronounced on the 
traits. Some results were obtained by Hassan, et al. (2012); Sedeek, et al., 
(2010) Abd El-hadi, et al., (2012) and Sedeek, et al., (2012). 

The genetic coefficient of variability (GCV) for all studied traits ranged 
between 5.63% for hulling % to 20.66% for number of panicles/ plant over the 
two seasons, indicating that these traits might be more genotypically 
predominance and it would be possible to achieve further improvement for 
them.  

Estimates of heritability in broad sense % were in general high for all 
studied traits and ranged between 91.85% for 1000-grain weight to 98.99% 
for plant duration (days). The heritability percentage was estimated as a ratio 
between the genotypic variance (numerator) and the total phenotypic 
variance (denominator) and the latter was reduced by the small component of 
the G x E interaction which was significant for most studied traits. Different 



J.Agric.Chem.and Biotechn., Mansoura Univ.Vol. 4 (12), December, 2013 

 383 

estimates were recorded for the same traits by Hassan, et al., (2012);  
Sedeek, et al., (2010); Abd El-hadi, et al., (2012) and Sedeek, et al., (2012). 
 Genetic advance under selection, presented in Table 7, showed the 
possible gain from selection as parent increase the ratio of genetic advance 
from one generation to another when the selected most desirable 5% from 
plants. The genetic advance percentage (g %) value ranged from 11.26% for 
hulling (%) to 42.53% for number of panicles/ plant. The same results were 
obtained by Hassan, et al., (2012) and Abd El-hadi, et al., (2012). 
5-4- Estimates of phenotypic correlation coefficients: 
      Correlation coefficients of ten studied traits were estimated and the 
results were presented in Table 8. The grain yield (t/h), showed highly 
significant positive correlation with number of panicles/ plant, number of 
grains/ panicle flag leaf area and duration. Plant height was highly significant 
positive correlations for 1000-grain weight, number of panicles/ plant, hulling 
(%), milling (%), head rice (%) and flag leaf area. Total duration showed 
highly significant positive correlation with 1000-grain weight while, it was 
significant with number of grains/ panicle. On the other hand, flag leaf area 
gave highly significant positive correlation with 1000-grain weight, number of 
panicles/ plant, hulling %, milling % and head rice %. Head rice % exhibited 
highly significant positive correlation values with 1000-grain weight, number 
of panicles/ plant, hulling (%) and milling (%). As for hulling (%), highly 
significant positive correlation was found only with 1000-grain weight but 
milling (%) gave highly significant positive correlation with 1000-grain weight 
and hulling (%). Number of grains/ panicle showed highly significant positively 
correlated with number of panicles/ plant and 1000-grain weight. It could be 
concluded that the grain yield (t/h) affected more with increase in yield 
component traits. On the other hand, the grain quality affected more by 
increased 1000-grain weight and total duration was affected by increased of 
yield component traits. Similar results obtained by Hassan, et al., (2012);  
Sedeek, et al., (2010); Abd El-hadi, et al., (2012) and Sedeek, et al., (2012). 
 
Table 8: Estimate of correlation coefficient for agronomic traits over the 

two years. 

Traits 
No. of 

Panicle
s/ plant 

1000-
grain 

weight 
(g) 

No. of 
grains/ 
panicle 

Hulling 
% 

Milling 
 % 

Head 
rice % 

Flag 
leaf 
area 
(cm

2
) 

Duratio
n (day) 

Plant 
height 
(cm) 

No. of Panicles/ plant -         
1000-grain weight (g) -0.016 -        
No. of grains/ 
panicle 

0.339** 0.285** -       

Hulling % 0.121 0.551** 0.195 -      
Milling % -0.015 0.566** 0.188 0.695** -     
Head rice % 0.007 0.501** 0.298** 0.474** 0.590** -    
Flag leaf area (cm

2)
 0.162 0.504** 0.275* 0.340** 0.405** 0.344** -   

Duration (day) 0.617** -0.127 0.270* -0.058 -0.095 0.038 0.151 -  
Plant height (cm) -0.039 0.517** 0.238* 0.552** 0.623** 0.406** 0.351** -0.166 - 
Grain yield ton/ha 0.574** 0.150 0.338** -0.120 -0.029 0.025 0.223* 0.412** -0.119 
*and** significant at 0.05 and 0.01 levels, respectively. 
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6-Blast reaction: 
6.1- Under field conditions: 

Promising lines and their parents were evaluated to blast under field 
of Sakha conditions at the adult stage. The results showed that all promising 
derived lines were resistant to blast disease under natural infection compared 
with their parents. 
6.2- Under artificial inoculation: 

The results showed that all promising lines; SP70- 101 -1, SP70- 
101- 2, SP70- 101- 3, SP70- 101- 4 and SP70- 101 – 5 derived from crossing 
between Sakha 101 x HR 4856 // Sakha 101 were resistant to all aggressive 
blast races. On the other hand, the two parents were found to be susceptible 
for all races except race II-1; IC-3; ID-15; II-2; II-5; IH-6 and IC-1I. On the 
contrary, the HR4856 was resistant to most races except race II-4 and IC-3. It 
can be concluded that all promising lines were resistance for all races under 
artificial inoculation and were field conditions. These new promising lines 
derived from the cross Sakha 101 x HR 4856 // Sakha 101 could be grown on 
large scale to attain more yield and blast resistance. 
 
Table 9:Performance of seven rice genotypes under artificial inoculation 

of 14 races during 2013. 

No. Genotype 
Blast races % of blast 

resistance Ic-13 Ic-15 II-1 ID-13 IC-30 ID-15 II-2 IC-15 II-3 II-4 II-5 IH-6 IC -3 IC-11 

1 Sakha 101 8 7 1 9 1 1 1 9 4 7 1 1 7 1 50 

2 SP 70-101-1 2 1 1 2 1 1 1 1 1 1 1 1 1 1 100 

3 SP 70-101-2 1 1 1 2 1 1 1 1 1 1 1 1 1 1 100 

4 SP 70-101-3 1 1 1 2 1 1 1 1 1 1 1 1 1 1 100 

5 SP 70-101-4 1 1 1 2 1 1 1 1 1 1 1 1 1 1 100 

6 SP 70-101-5 1 1 1 2 1 1 1 1 3 1 1 1 2 2 100 

7 HR4856-1-1 1 1 1 2 1 1 1 1 4 1 1 1 5 3 85.71 
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     101                                                             تقددد وت يتقودددوو  اتودددي   اددديت لات ادددتجة  ا دددنف   او ت ددد   ددد   ا دددو   ددد   
 SSR                           ت  ت   و  ا جل     ا زوئو  

                                                             دددددجو  للددددد، للددددد،   دددددي ل    ددددد     ددددد    ددددد   ا ددددد ا ،ل   ددددد       ددددد    ددددد  ي 
       وق                        تت  ا و 

 .  ت - ا وزة - ت ز  ات يث  ازت لو  - جه  ت يث  ا    ول  ا قلو  -ق و ت يث  لأتز
 

ههاشتتلت ثهههتتلدهاسة التتتهر تتنهلجتت  للتهرج لتتثهاسلج  تتتها  ستتنه  تت  ه ه ه ههه ه ه ه ههه ه ه ه ههههه ه ه ه ههه هههه ه ههه ه ه هه ه هه ههههههه ههه هه هه ههلقتتةل هاتلالاتتتلثهاس  ا لتتتهه ه ههه ه هههه هه ه هه ه ههه ههه ه
هه تع تلثهلكنلكه ههه ههه هه هه ه هه تعهةهاسهنةلتهاس  ا لتهههSSRه هههه ه هههه ه ههه ههههه ه ه ههجلتعتهاستن تلتتههه–ه ههه هه هههه ه ه هتت  هاسلتلةاثكهكتتلهرج هه–هه ه هههه ه ههه هههه هههه ه هلتثه ههاسلج  تتهاس لنلتتهههه هههههههه هه ه ههه

هتنههلدهاسة التهتنهتز رتهت كزهاس ح ثه اسلة لبهتنها  ز ه ه ههه ههه هه ههههه هه ه ه ههههه ه ه ه هه ه ه ه ه هه ههه ه هه ههههههه هه ههلاالهاست المهتته ه ه ههه هه ه هههه ه ه5002ه ه ه هه حلنهههه هه ه5002ه ه ه هه كلنتثهههه ههه ه
ههاهمهرهةافهاسة الت: ه هه ههههه ههه هههه هه

هههة التهاسلن  هاس  ا يهس لاتثهاست ش ةهاسنللجتهتتهاسهجلتهههه هه ه هههه ه هه ه هههههههه ه هه هههه ه ه ه هههه ههه ه هههه ه هههههه ه هه هههههSakha 101 x HR 4856ه
هههة التتتهاستك نتتلثهاس  ا لتتتهس ه ههه ه هههه هه ه ه ه هههه ه هه هههصتتتلثهاه هههستحصتت له تك نللتت  هههه ه ههه ه ه ه هه ه ه ه ه ههة التتتهة جتتلثهاستقل تتتتهستتت  هاس تحتتتهتقل نتتتههههلتتمهه ه ه ههه هه ه هههههه ه ه ههه ه ه ههه هههه هه ه ههه ه هه ه

ه للآ لءه لسكهتتهلاالهاسعتة  هاسصتنلرلته لسصت  ته قلتمه حت ثها  زه لتلال ه كتلتهاسلصتتلمهاسلاتلةه لسلج  تت هه ه هههههه هه هههههه ه ههههه هه ه هههه ه ههه ه ه ههه ه ه هههه هههه هه ه ههههه هه ههه هههه ه هه هههه ه ه هه ه هه ههه هه ههه هههه
ههتت  ههاسقطلرتتلثهاسكلت تتتهاسعشتت ا لتهتتتنه ا تتتهتكتت ا اثهتتتنهت لتتتيهههه ه ه ه ه هه ه هه هه هه ه ه هه ه ه ههه ه هه هههه ه ه هههه ه ه هه هههه هه هه ه5005ههه ه ه ه5002هه هههه ه ه ههة التتتهاسلنتت  هاستت  ا يههسههه ههه ه ه ههه ه ه ههههه ه هه ه

ههه للتتللاةامههلتتلته  التتت هل تتلته جتت ةه ه ه هه هه ههه ه ههه ههه هه هههههه هه ههالالاتتتلثهتتتنهرتتةةهاتستتلاثهحلتتثهررطتتنهاس  اهه ههههه ه ه ههه ه ه هه ه ههه ههههه هه ه هه هه ه هه هتلتت هله ه هاثه  ه هه (SSR206ههه
SSR209  ه(SSR216هرسل تلتهكه لنتتلهاس  التت هه ه ههه هههههه ههههههه هاثههههه هررطتهه(SSR302, SSR244 , SSR262)ههه ه هه هههه2هههثه

ههرستتلاثه ههكتتتلهر اتتحثهاسشتتج ةهاس  ا لتتتهالالاتتتلثهرةثهلستتنهلت رهتتلهلستتنهتجتتت رللته  للتتلللتهكهشتتت ثهههه4 هه ه هههه هههه ههه هه ههه ه ه ه ه هه ه هههه ه ه هههه ه ههه هههه هه ه هه ههه ه ههه ه ههههه ه ه هههه ه ه ه هههه ه ههههه ه هه ه
ههاستجت رتتها  ستنهاسلتاسته هه ه هههه هه ه ههه ه ه ه ه ه ههتقتطه هتلدهاسلتاستهنللجتتهتتتهاسلهجتلته تلتهههSP70-101-1هه هههه هه ه ههههه ه هه ه ههههه هه ه هههههه ه هه ه  Sakha101 X)ه
HR4856)Sakha101هه لنتتلهاستجت رتتتهاس لنلتتهشتتت ثهجتلتتهاسلتتاتثهاس ل لتته اسلتتيهلت رتثه تتة  هلهلستتنههههه ههههه ه ه هه هه ه ه هههه ه ههه هه هههههههه ه ه ه هههه هه ه هه هه ه هه هههههههه ه ه ه ه ه ههههه ههه

ههلحثهتجت رللت هلحثهاستجت رتها  سنهكلنثهاسلتاسته هه ه هههه ههه هه هه ه ههه ه ه ه ه ه هههه ه هههه ههه ه ه ه ه هه ه هههه هتنهاسنللجتتهتتتهاسل كل تتهاس  ا لتتهكههه-SP70-101ه2ه هههه ه هههه ههه ه ههههه ه هه ه ههههههه ه ه
هه لنتتتلهلحتتثهاستجت رتتته ه ه ه ه ه هههه ه هههه ههاس لنلتتتهشتتت ثهاسصتتنفهههه هه هههه هه ه هه ه هه هتت هاسصتتنفهتتتتها صتتنلفهاسك  لتتته ت كتت هاسناتت هههHR4856ههههه ه ههههه ه هه ه هه ه ه ه ه هههه ههه ه ههه ه هه هه هههه ه ه

ههه نلل هتتهر لءهتلال تتتهرتته تل يهاسلتاتث هكتتله ه ههه ه ه ه هههه ههههه ه هه ه ههه ه هه ههههه ه هه هاشتلت ثهههه هه هه هلحتثهاستجت رتتهاس لنلتتههه هههههههه ه ه ه ه ه هههه ه هر تيههه هاسصتنفهههه هه هه Sakha101هه
ههتقتتطه هتت هتتتتها صتتنلفهاستصتت لته استتلبهسعتتبهة  اهك لتت اهتتتنهاسلتتاتثهاست شتت ةهاسنللجتتتهتنتت  هكتتتلهر اتتحثه ه ه ه هههه ه ههه ه ه هه ه هههههههه ه هه هههه ه ه ه هههه ه ههه ه هه ههه ه ههه ه ههه هههه هه هه ه ه هههه ههه ه ههه ه هه ه ه هه ه ه

ههاسنلتل  ه ههرتهاسلتتاسللتههههههه هههه ه هههه ههههتتلههههه SP70-101-4هه ههه-SP70-101ه5ه هر تت به ه ه ههاسلتاسللتهلشتتل هله    تثهنلتت تهاسق ا تتتهههه ه هه ههههه هه ههه ه ههه ههه ههه ههه هههه ه هه
ههه لنهتله ه ه10ههه هههلق ل له لنتلهرظه ثهاسلاست)هههه%ه هه ه هههه ه ه ه هههه هههههههه ه00ههSP70-101-1)هه هه  ا ت ههه%ه ههه  ه

ههكتلهلمهلقةل هاسل للتهاستظه به اس  ا يه اسكتتلءةهاس  ا لتته اسلحلتلتهاست  ا يهاستل  تتهحلتثه جتةثه هه ه هه هه هه ه ه هه هههه ههه ه هههه هه ه هههه هه هههه ه ههههه هه ه ههه هه ههه ه ههه هه ه ه ه ه هههه هههههههه هههههههههه ه
ههالالاتلثهرلسلتهاستعن ه هههه هههه هه ههه هه هه لتتهس ل اكلتبهاس  ا لتتهاستة  لتتهتتنهكتاهاسلتنللته اسلح لتلهاستشتل كهسهتلهسجتلتتهاسصتتلثهه ههه هههه هه ه هههه ههه ه هه ه هههه ههه هههه هه هههه هههه ه هه ه هه ه ه ه هه هههه هههه ه هههه هه هه ههههه هه

ههاستة  لتكهكتلهكلتهاسلتلرله لتهاسل اكلبهاس  ا لته اس ل تهرلسيهاستعن لتهسجتلتهاسصتتلثهاستة  لتتهرتةاهصتتلثه ههه هههه هه ه ه ه هه هههه ههه هههه هه ه ههه هه هه ه هههه ههه هه هههههه هه هههه ه هههه هه هه ههههه هههه ه ههههههه هه ههه ه ههه ه ه ه هه هه
ه زتهال ههه ه ه0000ه ه ه هههح تكهرةةهاسح  ب/ةاسلتكهاسنل تهاست  لتهس ل لل ه هاسنلت تهاست  لتتهستههه هه هه هههه هه ههههه هه هههههههه هه هه هههه هه هههههه هههههه ه هه هههههه ههه ههلأ زهاسلت لمهتتنهكتاهاسلتنللتههه هههه هههه ه هه ه ههههه هههه ه ه

هه اسلح للهاستشل كه هكلتهاسل للتهاستظه بهرر نهتتهاسل للتهاس  ا يهستل لطهاسلتنللته اسلح لتلهاستشتل كهسهتلهتتنه ه ههه ههه ه هه ه هههه ههه هههه هه هههه هههه ه ه هه ههه ههه ه هههه هههههههه ه هه هه ههه ه ه ه ه هههه هههههههه هه هههه ه هه ه هههه ههه هههه
ههجتلتتتهاسصتتتلثهاستة  لتتت ه جتتةهرتهاتلالاتتتلثهاس  ا لتتتهرلسلتتتهاستعن لتتتهسجتلتتتهاسصتتتلثهاستة  لتتتهستل لتتطه ه ه هه ههه ه ه ه هه هههه ههه هههه ه ه ه ههه ه ه هه ه هههه ه ههه هه ه ههه ه هههه هه ه هه ه ههه هههه ه ههه ه ه ه هه هههه ههه هههه ه ه ه

هههاسلنللته اسلح للهاستشل كهسهتل ه كتلس ه هههه ههه ه هه ه هههه ههه هههه هه هههه ههكه جتةهرتهاسلحلتلتهاست  ا يهاستل  تتهكتلتهرلسلتلهرنتةهانللاتلبهرتاتلههه ه هههه هه ههههههه هههههه هه هه هه ه ه هه هههه ههه ه هههه هه ه ههههه هههه ه هه%هههه2هه
ههتتهاسن لللثهسصتلثهرةةهاسةاسللث/ن لثكهرةةهاسح  ب/ةاسلته استحص له لسطت/هكلل   ههه ه هه ه ههههه ه ه ه ه ههه هه هههههه ه هه هههههه ههه ههههه ههههههههههه هه ههه ههه ههههههههه هه

ههكتتلهرظهتت ثه تت اءةهاس تحتتتهتتتنهاسحقتتلهتقل تتتتهاسلتتاتثهاسنللجتتتهتتتتهلهجتتلتهاسصتتنفه هه هههه هه ه ههه ه هه ه ههههههه ه ه ه هههه ه ه ههه هه ه ه هههه ه هه ه ههههههه هه ه هه ه ه ه هههه ههSakha101ه
هه لسصتتنفه هه ههههههتقل تتتتهرلسلتتتهستطتت هاس تههHR 4856ههه ه هههه ه ههه هه ه ه ههحتتت ههكتتتلهرظهتت ثه تت اءةهاسصتت  تهلتتت اهاسلتتاتثهاسنللجتتتهتتتتهههه ه هه ه ههههههه ه ه ه هههه ه ه ههه هه ه ههههه هه ه هه ه ه ه هههه ه هههه ه
ههاسصنفه هه ههلت  لهك ل اهتنهتقل تتهت  هاس تحتهسعش ةهلاتثهتط لتهتت ات ههSakha101 X HR4856هه ه ه ه ه هه هه ه ههه ه ه ه ههه ه ه ههه ه هههههه ه ه هه ه ه ههه هه هههه ههه هههه ههه

هاسلااصتهتتههلدهاسة الت:هلمهاسحص لهر نهتجت رتهتتهاسلاتثهاست ش ةهرلسلتهاستحصت له تقل تتت ه ه ههه ه هه ه ه ه ه هههه هههه ههه ه هه هههه ه ه ه هههه ه هه ه ه ه ه ه هه هه هه ه ه ه هههههههه ه هه ههههههه هه ه هه ه ه ه ههستت  ههههه ه ه ه
هاس تحتتته ت كتت ةهتتتنهاسناتت ه ل هجتت هه هه هه ه ههههه ه ههه ه هه ه هه ه هه ةةهح تت بهرلسلتتتهتقل نتتته للآ تتلءهاسنللجتتتهتنهتتل ه تتتتهلاتتالهة اهههه ههه ه ه هه ه ه هههه هه هه ه ههههههه هه ه هههه ه ه ههه هه ه ههه هه ه ه ه ههلتتتهاستع تتتلثههههه هه هه ه هههه ه

ههههاسجزل لتهل لته ج ةهل ه ه هه ههههه هههه ه هههلالاتلهه ههثه  ا لتته تلتهاسلتاتثهاست شت ةه  هه ههه ه هه هههه ه ه ه هههه هههه هههه ه هه ل هتلهر تنهاستلتل  هاسجزل تنهكل اكلتبه  ا لتتههه هههه ه هه هه هه هه هه ههه ه هههه ه هه ه هههه هه ههه ههه
هههههههجةلةة 

ق و تت  وو  ات ثههههههه  

 
ه

    ج   ا و يتة – لو   ازت ل    شت    و  لت   اه  ىأ.  / 
  ت ز  ات يث  ازت لوه لت   ا نو لتو   ت زأ.  / 
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