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ABSTRACT 
 

Rice is unique among cereal grains in that the entire polished grain is eaten while other cereals are usually 
processed before they reach the consumer. Grain quality in rice is, therefore, a very sensitive issue. Interests and 
priorities of different sectors of rice industry are different. Farmers are interested in early maturity and high 
yield that would give them high returns in the form of good produce and provide enough time for sowing 
subsequent crops including wheat. Miller's interest is high head rice recovery. Traders prefer attractive physical 
appearance (shape and size), whiteness and uniform grain size. For consumers, quality encompasses a complete 
range of visual, sensory and palatability criteria that include impressive appearance of raw as well as cooked 
rice texture in terms of stickiness/flakiness and appealing aroma. Rice grain quality depends on intrinsic quality 
of rice variety (appearance, milling quality and cooking characteristics), environmental conditions (temperature, 
humidity, rainfall) and management practices such as use of healthy seed; optimum sowing time; balanced and 
timely application of fertilizers; proper harvest and post-harvest operations, use of modern milling and polishing 
machinery etc. The present investigation was carried out under Egyptian conditions in two successive 
season2010 and 2011 ,farm of  mansourah city included five cultivars of rice namely, sakha lo4, Nahda 
,Giza181, Egyptian Jasmin and IR28 optained from Rice Research and Training Center , Sakha ,Kafrel –Sheikh, 
line x tester analysis was used to study the gentic behavior of some grain yield and quality, traits included 
heterosis, combinig ability effects and correlation coeffients for these traits and The results showed that: 

1) The most desirable mean values, heterosis, GCA, and SCA effects were from; sakha 104, Nahda, IR28, 
sakha 104 x Giza 181, Sakha 104x IR28 and Nahda x IR28, which were positive and highly significant 

2) Significant and highly significant positive of correlation coefficients were observed between grain 
yield/plant with number of panicles/plant, number of filled grains/panicle ,1000 grain weight, amylosea content 
and gel consistency. 

3) Total soluble protein (RAPD and specific markers PCR) were determined Electrophoretic studies and 
P.C.R showed  two primers for protein and amylose content,which indicated that the genetic diversity  and 
unselected loci may allow breeders to generate anew cultivars  through molecular genetic technigue and 
conventionol breeding in rice  
 
Key words: Rice ,Yield components,grain quality traits. 

 
Introduction 

 
Rice (oryza sativa1) is avital food crop for more than half the worlds  populations. it is the most important 

food grain in the diets  of hundreds and the neor east ,and will continue to be their primary source of food in the 
future.However, many countries ,particularly in Asia ,lackarable land on which to extend rice production ,and 
most of the demand for more rice must therefore be met by increasing the yield per unit area.Nowadays not noly 
in egypt and for the last three decades but olso.in some other countries a significant portion of the world 
agricultlural research has focused ,on the use of hybrid rice,EL-Kallawy (2002). 

How to achieve highly yielding capacity and quality traits using some rice breeding program is the aim of 
this study. 

 
Materials and methods 

 
The present investigation was carried out at the farm of Mansourah city,Dakahlya governorate, and 

National research center, Dokki, Giza, Egypt during 2010 and 2011 season,specially in the genetic plant 
molecular department. 
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Five rice genotypes were used for aline X tester design where, the cultivars, Sakha 104 and Nahda were 
used as testers, but, Giza 181, Egyptian Jasmine and IR28 were used as lines. These cultivars were taken from 
RRTC "Rice Research and Training Center" Sakha, Kafrel-Sheikh. The parental genotypes were grown in three 
planting dates with ten days interval in order to overcome the differences in flowering time between parents to 
make hybridization in 2010 season, many times. 

In 2011 season the genotypes " parents and their F1s were grown in the field under Egyptian conditions in 
three replications . ten rows for each genotype. Each row was 5 m long including 25 hills. 

Individual plants of each entry were transplanted in two rows with one meter long and 20cm space between 
hills and a randomized complete block design with three replications was used. The package of all other 
recommendations of rice planting was followed in the same season (2011). 
 
Studied traits: 

 
Thirty plants were taken from the parents and f1 crosses at random from each replicate to determine all 

traits. 
 
A Grain yield and related traits: 
 

1) Number of panicles/plant: Were determined by counting the number of panicles/ plant, at the ripening 
stage. 

2) Number of filled grains/ panicle: filled grains of the main panicle with separated and counted. 
3) 1000- grain weight (g) :was recorded at the weight of 1000 random filled grains per plant. 
4) Spikelet fertility %: was calculated as  the ratio of number fertile spikelets to the total number of 

spikelets per panicle. 
5) Grain yield / plant (g): was recorded as the weight of grain yield of each individual plant. and adjusted 

to 14% moisture content. 
 
B. Grain quality traits: 

 
Amylose content, Gel consistency and gel temperature were determined by the method of Juliano (1981). 

and normand et al. (1989) 
 
I. Statistic al analysis: 
 
I.1. Analysis of variance: 

 
The analysis of variance and expected mean squares of the studied traits for hybrids and their parents were 

computed using IRRISTATV.6"IRRI(2005). 
The analysis of variance for line X tester design was computed according to Virmani et al.( 1997) and 

Wyanne et al.( 1970) 
Heterosis over better- Parent and combining ability effects were calculated  by the formula of wyanne et al. 

(1970). 
 
I.2.Phynotypic correlations coefficients: 
 

It was according to the method of Horst et al. (1970). 
 
Molecular genetic studies: 
 
SDS- protein electrophoresis: 

 
SDS polyaccrelamide gel electrophoresis (SDS-PAGE) analysis was performed for water soluble leaf 

proteins according to laemmli (1970) and modified by studier (1973). 
 
PCR- base DNA analysis: 

 
DNA was extracted from samples of selected leaves of parents according to the method of Graham et al 

(1997). 
 
RAPD and specific- PCR protocol: 
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Amplification reactions were used according to Williams et al. (1990) in afinal volume of 25 ml containing 
and the method of Sharma et al .(2003). 

 
Table 1: the primer manes and sequences in RAPD- Specific PCR analysis 

Primer names Sequences 
R01 5'-GTTCAAGGAA-3' 
R02 5'-AATCCCGATT-3' 
R03 5'-CCTTTAAAGG-3' 
Primer-"Reverse" 5'-ATCCGGCCGTTACCCTTCCG-3' 
"For word" 5'-CCGGCCTTAAACTACCGGCA-3' 
Reverse 5'-GAATTTCCGAATTCCGACC-3' 
Forward 5'-TCCAAAAGAGCCCTTCCAGA-3' 

Specific –PCR- primer (1) for protein contentPAL-100 
(2): for amylose contentPAL-120 
 
Results and Discussion 
 
A. Analysis of variance: 

 
The analysis of variance for line X tester design for all traits studied are showed in table (2). 
Highly significant variations were obtained in all genotypes studied "yield components and grain quality 

characters" 
Highly significant variation were estimated between genotypes, parents, crosses, lines, tester and line X 

tester interactions for all characters studied, and the same results were observed by Ahmed (2004) and El-Wahsh 
et al(2007). 

 
A. Mean performance: 

 
Tables(3 and 4) showed; the genotypes sakha 104, Egyptian jasmine, IR28, sakha 104 X Giza 181, sakha 

104 X IR 28, Nahda X Egyption jasmine and Nahda X IR 28 Produced the highest mean values of number of 
panicles per plant and number of filled grains /panicle .The values were ranged from 15.68 to 28.39 for number 
of panicles/ plant and from 128.5 to 243.46 for number of filled grains/ panicle, respectively. These results were 
in agreement with those reported by El- Said (2007) and Weerakaoon et al.(2008). 

 
Table 2: the mean square estimates of all traits studied for line X tester design under Egyptian conditions. 

S.O.V D
F 

M.S 
No. of 
panicles/ 
plant 

NO. of 
filled 
grains/ 
panicle 

1000-grain 
weight(gm)s 

Spikelet 
fertility % 

Grain 
yield/ 
plant(gm)s 

Amylose 
content % 

G.C G.T % 

Reps 2 0.68 2.17 1.42 3.18 5.77 2.36 0.84 0.65 
Genotypes 10 14.36** 60.18** 23.07** 111.30** 76.32** 11.56** 50.04** 38.46** 
Parents 4 11.39** 16.20** 132.14** 36.75** 34.0** 112.63** 28.18** 16.07** 
Crosses 5 7.88** 28.16** 41.66** 10.26** 46.70** 68.70** 8.78* 11.63** 
P.vs C. 1 450.70** 90.18** 60.37** 67.20** 119.27** 45.37** 80.17** 40.63** 
Lines 2 270.18** 43.68** 158.07** 200.06** 177.14** 150.144** 60.87** 73.18** 
Testers 1 58.03** 170.37** 19.17** 14.05** 130.42** 28.13** 12.07** 50.39** 
Line X 
Tester 

2 43.70** 120.13** 80.69** 53.73** 61.73** 34.07** 13.72** 91.03** 

Error 20 0.26 0.70 0.19 0.73 0.07 1.27 0.58 0.67 
* Significant at 0.05 level 
** Significant at 0.01 level 

 
Table 3: The genotypes mean performance for yield and some its components traits in  rice using line X tester analysis. 

Genotypes Number of  
panicles/ plant 

Number of filled 
grains /panicle 

1000- grain  
weight (g) 

Spikelet 
fertility (%) 

Grain yield / 
plant (g) 

Sakha 104 18.0 148.0 24.0 90.0 46.0 
Nahda 9.0 126.0 13.0 78.73 22.50 
Giza181 13.52 128.50 14.60 82.87 28.67 
Egyptian Jasmin 15.52 133.0 28.70 87.82 28.67 
IR28 22.46 141.65 19.50 87.63 41.37 
Sakha104 X Giza181 28.39 243.46 26.72 91.30 52.70 
Sakha104 X Egyptian jasmin 22.18 189.70 30.13 81.70 22.13 
Sakha104 XIR28 24.70 226.86 25.38 94.26 38.13 
NahdaX Giza181 16.73 210.18 18.63 79.81 40.32 
Nahda X Egyptian jasmin 20.80 240.13 23.70 85.14 27.18 
Nahda X IR 28 36.60 237.50 22.17 89.26 34.56 
LSD at 0.05 0.86 1.41 0.74 1.44 0.44 
LSD at 0.01 1.17 1.93 1.00 1.97 0.61 
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Table 4: The genotypes mean performance for grain Quality traits of some rice cultivars. 

Genotypes A.C% Gel consistency G.T % 
Sakha104 17.80 43.62 56.0 
Nahda 16.53 66.14 71.82 
Giza 181 18.50 37.58 76.08 
Egyptian Jasmin 20.0 45.0 63.20 
IR 28 22.0 72.40 63.70 
Sakha104 XGiza181 21.50 52.80 61.28 
Sakha104 X Egyptian Jasmin 23.0 34.62 65.78 
Sakha104 X IR28 20.46 47.20 71.63 
Nahda X Giza181 21.37 68.40 60.81 
Nahda X Egyptian Jasmin 18.97 50.43 73.28 
Nahda X IR 28 19.39 60.82 60.88 
LSD at 0.05 1.91 1.29 1.39 
LSD at 0.01 2.61 1.76 1.89 

A.C.: Amylose content 
G.T: Gel temperature 

 
The genotypes, Sakha 104, Egyptian jasmin, Sakha 104 X Giza 181, Sakha 104 X Egyptian jasmine and 

Sakha 104 X IR 28 were the highest values recorded on 1000- grain weight .The values were ranged from 13.0 
to 30.13g . these results were obtained by Zhang et al. (2007) and El- Mouhamady (2009). 

As for spikelet fertility % the highest mean performance were observed from the genotypes; sakha 104, 
egyptian jasmine, IR 28,Sakha 104 X Giza 181, Sakha 104 X IR 28 and Nahda X IR 28 and the values were 
ranged from 78.73 to 94.26%. 

For grain yield /plant, the genotypes, sakha 104, Giza 181,IR 28, sakha 104 X Giza 181, sakha 104 X IR 28 
and Nahda X Giza 181gave the most desirable  mean values and it was interested in this study, these findings 
were reported by Sedeek 2006; and Shinozaki 2007. 

With respect to amylose content, the highest mean values were showed from the genotypes, Sakha 104, IR 
28, Sakha 104 X Giza 181, Sakha 104 X Egyptian jasmine and Nahda X Giza 181. These results showed that the 
grain shape was medium and white in colour and were obtaind by latha and viadyanathan (1999); Gonzalez et 
al. (1999)and  El-mouhamady (2009). 

The genotypes; Nahda, Egyptian jasmine, IR 28, Nahda X Giza 181 and Nahda X IR 28 recorded the 
highest mean values of gel consistency indicating the importance of grain elongation.  

On the other hand; the most desirable mean values were obtained from the genotypes; Nahda, Giza 181, IR 
28, Sakha 104 X IR 28 and Nahda X Egyptian Jasmin for gel temperature. These results were in agreement with 
those reported by pandy et al. (1995), salem (1997); El- refaee (2002); and  El- Mouhamady (2009). 

It could be concluded that the most desirable genotypes for all traits studied were Sakha 104, Nahda, Giza 
181,IR 28,Sakha 104 X Giza 181, Sakha 104 X IR 28 and Nahda X IR 28. 

 
C. heterosis over better- parent: 

 
It is worthy notes that heterosis values% over better parents were achieved from all genotypes for yielding 

components and quality(tables5 and 6). Fahmi et al. (2004), El- Mowafi et al. (2005), El- Said (2007), 
Weerakoon et al. (2008) and El- Mouhamady et al. (2009) gave the same trends. 

From the prevois results, it could be concluded that most desirable crosses ,significant and highly 
significant positive of heterosis% over better parent for grain yield and it components as well as grain Quality 
traits were recorded from sakha 104 X Egyptain Jasmin, Sakha 104 X IR 28and Nahda X IR 28, which indicated 
that, These crosses will play an importance role of additive gene action for the development of these traits and 
ensure selection in the early generations.  

 
Table 5: Estimates of heterosis % over- better- parent of some crosses of rice using line X tester analysis for yield and its components 

Crosses Numberofpanicles/ 
plant 

Numberof 
filled grains 
/panicle 

1000- grain 
 weight (gm)s 

Spikelet 
fertility (%) 

Grain yield / 
 plant (gm)s 

Sakha104 X Giza181 57.72** 64.5** 11.33** 1.44 NS 14.56** 
Sakha104 X Egyptian jasmin 23.22** 28.17** 4.98** - 9.22** - 51.89** 
Sakha 104 X IR 28 9.97** 53.28** 5.75** 4.73** - 17.11** 
Nahda X Giza181 23.74** 63.56** 27.60** -3.69** - 25.67** 
Nahda X Egyptian jasmin 32.65** 80.54** - 17.42** - 3.05** -25.67** 
Nahda X IR28 18.43** 67.66** 13.69** 1.86* - 16.46** 
LSD at 0.05 0.86 1.41 0.74 1.44 0.44 
LSD at 0.01 1.17 1.93 1.00 1.97 0.61 

* :Significant at 0.05 
** : Significant at 0.01 
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Table 6: Estimates of heterosis over-better- parent% of some rice crosses using line X tester analysis for some traits of quality. 

Crosses Amylose content Gel consistency Gel temperature 
Sakha104 X Giza181 16.21** 21.04** - 19.45** 
Sakha104 X Egyptain Jasmin 15.0** - 23.06** 4.08** 
Sakha104 X IR28 -7.0  -34.80 ** 12.45 ** 
Nahda X Giza181 15.51** 3.41 ** -20.07** 
Nahda X Egyptian Jasmin -5.15ns -23.75 ** 2.03 ** 
Nahda X IR 28 -11.86 ** -15.99** - 15.23 ** 
L.S.D at 0.05 1.91 1.29 1.39 
L.S.D at 0.01 2.61 1.76 1.89 

*  : Significant at 0.05 
** : significant at 0.01 

 
D. combining ability effects: 
 
D.1. General combining ability effects: 

 
Tables(7and8) showed significant and highly significant positive of (G.C.A) effects for the four parents 

Sakha 104,Nahda,Giza181 and Egyptian jasmine for all studied traits concerning yield components and quality 
traits,that could be useful for breeders and the parents provided a good material characterized by a high general 
combining ability for all traits studied.However, the positive value of GCA, which mean either yield 
components or grain quality of rice, could be useful for rice breeders and show the importance of additive and 
additive X additive gene action to control these traits . These results were in harmony with those obtained by 
Sedeek (2006); El-Said (2007) and El- Mouhamady(2009). 
 
Table 7: Estimates of (g.c.a) general combining ability effects for yield and its components of rice using line X tester analysis: 

Parents Number of 
 panicles/ plant 

Number of filled 
 grains/panicle 

1000- grain 
 weight (gm)s 

Spikelet fertility  
% 

Grain yield /  
plant (gm)s 

Sakha104 13.149** 9.426 ** - 14.291 ** - 3.394 ** 15.136 ** 
Nahda 7.182 ** 3.128 ** 6.477 ** 42.115 ** 7.824 ** 
L.S.D. at 0.05 (gi) 0.495 0.736 0.892 1.327 0.574 
L.S.D at 0.01 1.320 1.821 1.742 1.703 1.384 
Giza181 -0.071 - 1.130 * - 0.049 - 0.054 - 0.081 
Egyptian Jasmin 5.798 ** 8.049 3.811 ** 8.116 ** 2.177 ** 
IR 28 8.113** 4.118** 9.106** 33.60** 5.039** 
L.S.D. at 0.05 (gi) 0.897 0.677 0.306 0.279 0.354 
L.S.D. at 0.01 (gi) 1.327 1.424 0.584 0.830 1.014 

* : significant at 0.05 ** :significant at 0.01 
 

Table 8: Estimates of general combining ability effects (G.C.A) for some rice parents using line X tester analysis for some grain quality  
              characters. 

Parents  A.C G.C G.T % 
Sakha104 0.702 ** - 20.14 ** - 0.032 
Nahda 3.021 ** 5.162 ** 8.70 ** 
L.S.D at 0.05 (gi) 0.394 0.266 0.040 
L.S.D. at 0.01 (gi) 0.605 0.504 1.002 
Giza181 - 22.140 ** - 14.50 ** - 5.370 ** 
Egyptian Jasmin 5.172 ** - 7.18 ** - 11.104** 
IR28 9.321 ** 21.13 ** 8.021** 
L.S.D. at 0.05 (gi) 0.513 0.439 0.711 
L.S.D. at 0.01 (gi) 0.804 0.723 1.020 

* : significant at 5% 
** : significant at 1% 
A.C: Amylose content 
G.C: gel consistency 
G.T: gel temperature 
 
D.2. specific combining ability effects: 

 
The results of SCA effects for all traits studied were showed in tables (9and 10). The crosses, Sakha 104 X 

Giza 181 , Sakha 104 X IR 28 and Nahda X IR 28 for number of panicles/ plant and grain yield/ plant: sakha 
104 X IR 28 and Nahda XIR 28 for number of filled grains/panicle, 1000-grain weight and spikelet fertility, in 
addition to the crosses, Sakha 104 X Egyptain Jasmin , Sakha 104 X IR 28, Nahda X Egyptain jasmin and 
Nahda X IR 28 for Amylose content; gel consistency and geltemperature showed highly significant and 
significant positive of SCA effects and were found to show useful heterosis for breeding highly grain yield and 
Quality of rice under Egyptian conditions and show the importance of additive and additive X additive gene 
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action to inheritaince these traits. These results in a greement with these reported by Bindy (2006), Zhang et al. 
(2007), Wearakoon et al. (2008) and El-Mouhamady (2009).  
 
Table 9: Estimates of specific combining ability effect for the crosses evaluated for yield and its components characters 

Crosses Number of 
panicles/ plant 

Number of filled 
grains/panicle 

1000- grain 
weight (g) 

Spikelet 
fertility (%) 

Grain yield / 
plant (g) 

Sakha104 X Giza181 7.321 ** - 0.861 ** - 0.039 - 9.234 **  42.603 ** 
Sakha104 X Egyptian jasmin. - 11.391 ** - 2.117 ** - 6.321 ** - 4.021** - 0.021 
Sakha 104 X IR 28 14.107 ** 9.131 ** 32.739 ** 8.137 ** 17.139 ** 
Nahda X Giza181 -0.021  -13.107 ** -3.177 ** -13.041 ** -0.103 
Nahda X Egyptian jasmin - 13.189 ** - 4.531 ** - 18.104** - 1.872 ** - 24.032 ** 
Nahda X IR28 5.033 ** 32.016 ** 7.321 ** 12.604 ** 7.339 ** 
L.S.D. at 0.05 (sij) 0.134 0.237 0.111 0.089 1.751 
L.S.D. at 0.01 (sij) 0.185 0.406 0.137 1.031 2.143 

 
Table 10: Estimates of specific combining ability effects for the crosses evaluated for some grain quality characters in rice. 

Crosses A.C % G.C G.T % 
Sakha104 X Giza181 - 8.114 ** - 16.243 ** - 40.13 ** 
Sakha104 X Egyptian Jasmin 5.021 ** 8.134 ** 3.177 ** 
Sakha104 X IR28 3.107 ** 5.112 ** 26.18 ** 
Nahda X Giza181 - 9.178 ** - 30.42 ** - 15.170** 
Nahda X Egyptian Jasmin 6.081 ** 11.128 ** 30.12 ** 
Nahda X IR 28 11.432 ** 14.80 ** 80.50 ** 
L.S.D. at 0.05 (sij) 0.437 0.628 0.245 
L.S.D. at 0.01 (sij) 0.527 0.792 0.501 

A.C %: Amylose content 
G.C: gel consistency 
G.T: gel temperature 

 
E. Correlation coeffient: 

 
Significant and highly significant positively correlations coeffients were found between grain yield/ plant 

and number of panicles/ plant, number of filled grains/panicle, 1000-grain weight, spikelet fertility, amylose 
content and gel temperature, while, it was negatively with gel consistency in Table (11).these results were in a 
greement with those reported by Rana (1986); Aidy et al.(1992), Jana et al.(2000) and El- Mouhamady (2009). 

 
Table 11: phenotypic correlation coefficients between yield components and some grain quality characters. 

traits No. of 
panicles/ 
plant 

No.of 
filled 
grains/ 
panicle 

1000- 
grain 
weight(g) 

Spikelet 
fortilily % 

Grain 
yield 
/plant(g) 

Amylose 
content 

G.C G.T % 

No. of panicles/ plant 1 0.463 ** 0.327 ** 0.114 ** 0.511 ** - 0.117 0.463 ** 0.711 ** 
No. of filled grains/ 
panicle 

 1 0.468 ** 0.032 0.827 ** 0.433 ** - 0.021 0.514 ** 

1000- grain weight(g)   1 0.426 ** 0.833 ** - 0.517 ** - 0.412 ** - 0.117** 
Spikelet fertility %    1 0.628 ** - 0.297 * 0.904 ** - 0.602 ** 
Grain yield/ plant(g)     1 0.449 ** - 0.338 0.458 ** 
Amylose content      1 0.527 ** 0.328 ** 
G.C       1 0.162 
G.T %        1 

 
F. Marker assisted selection techniques: 

 
Total soluble proteins, three "randoms of RAPD- PCR namely, R01,R02 and R03 and two primers using as 

specific PCR, the first one was index for high level of protein content and the second prime as index for high 
level of amylose content using five parents of rice. "PAL 100 and PAL120,respectively. 
 
F.1. Total soluble proteins (TSP): 

 
SDS- Electrophoretic patterns of water soluble protein fractions were used to compare five genotypes of 

rice namely, sakha 104, Nahda, Giza 181, Egyptian Jasmin and IR 28 are presented in table (12 )and Fig.1 
The results in table (12), revealed that the bands number 1 and 7  were observed in all genotypes studied 

expect the cultivars; Nahda and IR 28,which indicated, these cultivars were characterized by the presence of 
anew bands (Number 1 with molecular weight of 130 KDa and Number 7 with molecular weight of 20 KDa). 

The five parents were common and charactererized with the bands 3 and 4 having 90 and 75 KDa 
respectively.Moreover, the bands2,5 and 6 were commonly in the parents Sakha 104 Nahda and IR28 having 
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105,50 and 35 KDa, respectively.The appearance of the first, second, bands are differed according the parents. 
so, This appearance may be referred to the synthesis of specific protein bands linked with classification of these 
cultivars of rice. These findings were reported by shinozak et al. (2007). 
 
F.2. RAPD- PCR markers: 

 
RAPD patterns revealed that primer R01 succeeded in exhibiting different RAPD bands that can be used in 

distinguishing between the five parents of rice. ( Table 13 and Fig.2). 
The bands number 1 and 2 with M.Wt. of 1350 and 900 bp were amplified in the cultivars IR28 for the first 

band and Giza181 and Egyptian jasmine for the second band, respectively, while it wasn't appeared in other 
parents. 

The band N.1.with 1350M.W was found in IR28 cultivars,while Giza 181 and Egyptian Jasmin were 
distinguished with the band number 2 with 900 molecular weight .Moreover,these bands were disappeared in the 
other cultivars. 

RAPD- PCR markers produced by R01 primer succeeded in exhibiting five RAPD bands over all studied 
genomic DNA. The molecular weight for these bands ranged from 650 to250 bp for sakha104, Giza181, 
Egyptian Jasmine and IR28, respectively. The results indicated that the primer R01 created RAPD bands 
differentiated between the studied genotypes.These findings were in conformity with those reported by Jiang et 
al. (2002), Lee et al. (2005), Quirin et al. (2005), Shinozaki et al. (2007) and Weerakoon et al. (2008). 

Table (14) and Fig.3 showed that the bands number 1 and 7 with molecular weight of 1780 and 1350 bp 
revealed in the cultivars Nahda and Egyptian Jasmin only, while the bands number 2,3 and 4 with molecular 
weight of 1700,1600 and 1550 bp were appeared in all parents, which indicated that these bands were common 
bands for these cultivars. 

This primer RO2 succeeded in exhibiting 7 different RAPD bands over all studied genomic DNA. 
The bands number 5,6 and 8 with molecular weight of 1500, 1400 and 1000 bp were amplified in the 

genotypes; Sakha104, Nahda, Giza181, Egyptian Jasmin and IR28, respectively; so, these bands were used to 
detect RAPD- PCR markers to discriminate these different genotypes.On the other hand, the bands number 11 
and 12 with molecular weight of 750 and 500 bp were appeared in the cultivar Egyptian Jasmin and IR28 only 
and disappeared in the other genotypes, which indicated that these bands were common bands in the two 
cultivars only. Similar results were obtained by Sardesai (2002), Quirin et al. (2005) and El-Said (2007). 

RAPD-PCR bands produced by R03 primer are presented in Fig.4 and table (15). 
Nine bands at M.W. 1350, 1200, 1100, 1000, 950,800, 750, 500 and 250bp were created by this primer. 
Classification and distribution of the band number(1to 9) with their molecular weights as well as the 

absence of some band number ensure that these cultivars are different in origen ,Moreover some band number 
were gathered and may by common in all cultivars. These results were in conformity with those reported by El- 
Said (2007) and Weerakoon et al. (2008). 

 
F.3. specific- pcr markers: 

 
The results in Fig.5 and (6) revealed that the bands number 6 with molecular weight of 650 bp was 

appeared in the parents sakha104, Nahda and Egyptian Jasmin, while, the band number 8 with molecular weight 
of 400 bp were showed in the cultivars Giza181 and IR28 only, which indicated that these bands were specific 
marker for high level of protein content character in these parents using the first primer (PAL-100). 

For amylose content trait, the bands number 4 and 6 with molecular weight of 700 and 550 bp were 
appeated in the parents; Giza181 and IR28 for the first band and Sakha104, Nahda and Egyptian Jasmin for the 
second band, respectively using the second primer in fig(6) (PAL-120). 

These results were indicated that, these two bands may be as index for high concentration of amylose 
content in these cultivars.Similar results were in agreement with those reported by Sardesai; (2002) and El-Said 
(2007). 

 
Table 12: Densitomtric profile for water soluble protein profiles of some cultivars of rice. 

No. of Band Molecalar 
weight (kd) Sakha104 Nahda Giza181 Egyptian jasmin IR28 

1 130 1 0 1 1 1 
2 105 1 1 0 0 1 
3 90 1 1 1 1 1 
4 75 1 1 1 1 1 
5 50 0 0 1 0 1 
6 35 0 1 0 1 1 
7 20 1 1 1 1 01 
Total of band  5 5 5 5 6 
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Table 13: the densitometric analysis of RAPD- PCR products of rice using R01primer. 

No. of Band Base Pairs Sakha104 Nahda Giza181 Egyptian jasmin IR28 
1 1350 0 0 0 0 1 
2 900 0 0 1 1 0 
3 850 1 1 1 1 1 
4 800 1 1 1 1 1 
5 650 0 0 1 1 1 
6 500 1 0 1 1 1 
7 400 0 0 1 0 1 
8 350 1 0 0 0 0 
9 250 0 0 0 1 0 

 
Table 14: The densitometric analysis of RAPD- PCR products of some parents of rice against R02 primer. 

No. of Band Base Pairs Sakha104 Nahda Giza181 Egyptian jasmin IR28 
1 1780 0 1 0 0 0 
2 1700 1 1 1 1 1 
3 1600 1 1 1 1 1 
4 1550 1 1 1 1 1 
5 1500 1 0 1 1 0 
6 1400 0 1 0 0 1 
7 1350 0 0 0 1 0 
8 1000 0 1 0 0 1 
9 850 1 1 1 1 1 
10 800 1 0 0 0 1 
11 750 0 0 0 1 1 
12 500 0 0 0 1 1 

 
Table 15: The desitometric analysis of RAPD-PCR products of some parents of rice against R03 primer. 

No. of Band Base Pairs Sakha104 Nahda Giza181 Egyptian jasmin IR28 
1 1350 0 0 1 0 1 
2 1200 1 0 1 0 1 
3 1100 1 1 1 1 0 
4 1000 0 1 0 1 1 
5 950 1 1 1 1 1 
6 800 1 1 1 1 1 
7 750 1 1 1 1 1 
8 500 1 1 1 1 1 
9 250 1 1 1 1 1 
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Conclusion: 
 

1- The most desirable mean performance for all genotypes studied were observed from Sakha104, Nahda, 
Giza181, IR28, Sakha104 X Giza181, Sakha104 X IR28 and Nahda X IR28 For all traits studied. 

2- From the previous results, it could be concluded that the most desirable genotypes for heterosis over 
better- parent and combining ability effects for yield and grain quality traits were detected from sakha104, 
Nahda, Giza181, IR28,Sakha104 X Egyptian Jasmine, Sakha104 X IR28,  Nahda X Giza181 and Nahda X 
IR28. 
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3- The SDS.-PAGE of water soluble protein, RAPD and specific-pcr markers were used to different and 
classify between the studied genotypes, namely, sakha104, Nahda, Giza181, Egyptian Jasmin and IR28 using 
R01, R02, R03 and specific primers for protein and amylose content. 
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