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ABSTRACT 
Seventeen rice promising mutant lines had been induced from Giza 176 (91ines) and 

Giza 171 (8 lines) rice varieties by Gamma irradiation treatment with 10, 20, 30, 40 and 50 kr 

using 60Co. Sources were selected from previous study and examined for some agronomic, 

disease resistant and grain yield traits in the M8 and M9 generations during 2000 and 2001 rice 

growing seasons at the farm of Rice Research and Training Center, Sakha, Kafr El-Sheikh, 

Egypt. The results indicated that most of Giza 176 mutants (G. 176-Mut. 2, 3, 6 and 9) showed 

superiority over their parent for earliness, semi-dwarfness, leaf and panicles blast and false 

smut resistance. Higher productive tillering ability and high yielding (46, 48, 43 and 44 g / 

plant), respectively, comparing with their control Giza 176 (35 g/plant) in M9 generation.  

Furthermore, both G. 176 Mut. 4 and Mut. 5 headed (26 and 19 days) earlier than its parent 

Giza 176 (Late variety), respectively, but lower in their yield.  Regarding Giza 171 mutants 

some of them exhibited describle traits. For short stature Giza 171 mutant 4,5 and 6 were 

shorter than their control parent about (27 cm), as well as Giza 171 M 7 for number of 

panicles/plant and Giza 171 Mut. 6 and 7 for grain yield/plant.  On the other hand, Giza 176 

Mut. 1, 2, 3, 4 and 5 were earlier than their parents approximately 20 days. In addition, genetic 

studies revealed that low genetic variance together with low to moderate estimates of broad 

sense heritability and low expected genetic advance were recorded for all the studied traits 

with some exceptions. In both G. 176 and G. 171 mutants suggesting that, these promising 

mutants, may be bred true for these studied traits and therefore can be used as a new rice 

varieties or as a donors in rice breeding program. 

     As for as diseases resistance is concerned, data indicated that most of Giza 176-Mut.1, 2, 4, 

6 and 8 were resistance to blast (leaf and panicles) and false smut diseases, while Mut. 5 and 9 

were resistant to blast only. Also, Giza 171-mutants 2, 3 and 4 were resistance to blast (leaf 

and panicles) and false smut diseases 

INTRODUCTION 
High yielding ability, earliness, short stature and disease resistance are of 

most desired characters in any rice variety. Mutation breeding is one of the most 

effective breeding methods in any rice-breeding program. The use of induced 

mutations for rice improvement has gained considerable momentum during the last 

two decades Awan et al., (1984). Several new rice varieties have been released 

through propagation of superior mutants and the utilization of mutants as parents in 

cross breeding is widely used. Mutant rice varieties are now grown in all continents, 

about 85% have been released in Asian and Pacific countries. In China alone, during 

30 years, 43 mutants varieties were released and 12 of them are now cultivated. In 

Japan the famous variety Reimei, released by Futsuhara et al., (1967) has also been 

used as a parent variety in cross breeding programs with great success, this variety 

led to seven new varieties during the period 1973 – 1981. In Indonesia, high yielding 

and early varieties were released by using Gamma rays in 1982 and 1983, in addition 

these varieties were resistant to diseases ( Mugiono, 1984). In United States, the 

variety Calrose 76 was released and opened the way for new rice varieties possessed 

desirable characters such as earliness, short culm, yielding ability and diseases 
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resistance in California (Rutger 1983 ). In Europe, Italian, French and Hungarian 

mutants were released as varieties with improved characters derived form mutation 

breeding ( Maluszynski et al., 1985). 

In Egypt, Serry and Masoud (1960) started mutation breeding and some of 

their induced mutants were used as donors for blast resistance and short stature.  

Moreover, some low amylose mutants were induced from the rice variety Giza 175 

by El-Hissewy (1993). 

Keeping in view the importance of mutation breeding the present 

investigation aimed to evaluate some induced mutants from the Egyptian rice 

varieties Giza 176 and Giza 171 for high yielding ability, short stature, earliness and 

diseases resistance.  

MATERIALS AND METHODS 
 The present study was carried out at the farm of the Rice Research and 

Training Center, Sakha, kafr El-Sheikh, Egypt, during 2000 and 2001 seasons. Two 

mutant generations (M8 and M9) were studied using two Egyptian rice varieties, Giza 

176 and Giza 171, which are popular rice varieties, were used in this study.  In spite 

of that varieties were having some disadvantages such as late maturity, moderate 

yielding ability, tall statures that causes lodging before harvesting and susceptible to 

blast and false smut diseases. During this period, these two varieties were covering 

more than 70 % of the total rice cultivated area in Egypt. It was therefore considered 

worthwhile to induce a wider range of variation through irradiation and to select 

desirable characters without disturbing the constellation of good ones. 

     A sum of 9 and 8 mutants from Giza 176 and Giza 171 respectively, in M 8 and M 

9 generations were evaluated in the present investigation during 2000 and 2001 rice 

growing seasons. These mutants were derived from tested seeds of these varieties in 

1991 by five Gamma ray doses i.e. 10, 20, 30, 40 and 50 kr using the 60Co source at 

the national center for radiation Research and Technology, Nasr City, Cairo, Egypt. 

      Genotypic variance (GV), and genetic coefficient of variation (GCV) were 

estimated following the method adopted by Burton (1952), while, heritability in 

broad sense (Hb %) and genetic advance upon selection (Gs), were computed 

according to the formula suggestedby Johanson et al. (1955).  

Evaluation of diseases resistance: 

I- Blast disease 

    a-Greenhouse testing:  
            The selected mutants from both Giza 176 and Giza 171 rice varieties were 

evaluated with their control for leaf blast reaction at seedling stage. These mutants as 

well as its parents were cultivated with two groups under greenhouse conditions.  The 

tested rice cultivars were seeded in plastic trays (30x20x15 cm).  Each tray 

comprised 20 rows representing nine mutants from Giza 176 and eight mutants from 

Giza 171 and three rows of Giza 159 as susceptible check.  The trays were kept in the 

greenhouse at 25-30 oC and fertilized with urea 46.5% (5 g/tray).  Mixtures of 

Pyricularia grisea isolates were used for inoculating the entries in the trays. The 

isolates were grown and multiplied on banana medium (banana, dextrose and Agar) 

at 28 oC.  The spores were harvested at a density of 25 spores/microscopic field, 

examined by 10 X objective.  Twenty days-old seedlings, in the trays, were infected 

by spraying the spore suspension of isolates.  A suspension (100 ml.) of P. grisea 

was sprayed per 3 trays (representing three replication).  The spray (5x104 spores/ml) 

was appliad in the evening to avoid the retarding effect of light on both spore 



J. Agric. Sci. Mansoura Univ., 27(5), May, 2002 

 3119 

germination and germ tube growth.  The reaction of tested entries to blast infection 

was estimated according to IRRI scale (1996) seven days after inoculation. 

b-Field evaluation: 

 In the field, the same mutants with their control were evaluated for leaf and 

panicle blast reaction. Samples of rice leaves were taken twice, beginning from thirty 

days after transplanting. Each sample consisted of one hundred leaves randomly 

collected to determine leaf blast infection. Severity of infection was estimated by 

counting the total number of type (4) blast lesions/100 leaves. Neck blast infection 

was estimated by collecting one hundred panicles from each plot.   The severity of 

neck rot infection was calculated by using the formula adopted by Townsend 

&Huberger (1943). 

II-False smut disease: 

 This disease appeared in the last few years causing losses in grain yield 

besides decreasing the milling quality. The infected grains are transformed into 

yellow-greenish or greenish-black velvety looking spore balls. Numbers of infected 

panicles/m2 were taken as disease incidence, while number of smut, balls/m2 was 

considered as severity.   

RESULTS AND DISCUSSION 
The mean performance of M8 and M9 Promising Mutants of Giza 176: 

 Table (1) represent days to heading and plant height of nine genotypes 

which were selected from M7 generation to be evaluated and tested in M8 and M9 

generations from the different irradiated populations of Giza 176.  Concerning days 

to heading data indicated that, five M8 and M9 mutants were significantly earlier in 

heading by about 11.5-25.5 days than the original variety (110 days).  These mutants 

were lines 1, 2, 3, 4 and 5.  The earliest mutant included lines 4, 5 and 3 (85, 92, 94 

days, respectively).  Most of these earlier mutants possess a narrow range and limited 

genotypic variance, indicating that they are bred true for earliness.  On the other 

hand, lines 7 and 9 were significantly later as compared with the original variety 

(Giza 176). 

Table (1):  Means, range, genotypic variance, heritability and genetic advance 

for M8 and M9 generations of Giza 176 promising mutants of 

studied characters 

Genotypes Values 
Days to heading Plant height 

M8 M9 M8 M9 

G. 176 – Cont. 

X 
Range 
G.V. 
hb 

G.S. 
G.S. % 

110.5 
109-112 

111.0 
110-112 

101 
100-102 

102.5 
101-103 

G. 176 – Mut. 1 

X 
Range 
G.V. 
hb 

G.S. 
G.S. % 

98** 
96-100 

0.58 
19.00 
0.68  
0.68               

98** 
96-100 

0.54 
19.00 
0.65 
0.65 

94** 
92-96 
0.87 
30.00 
1.00 
1.06 

95** 
93-97 
0.85 
30.00 
1.00 
1.06 

G. 176 – Mut. 2 

X 
Range 
G.V. 
hb 

G.S. 
G.S. % 

95** 
92-96 
1.65 

41.00 
1.66 
1.74 

95** 
93-96 
1.54 

39.00 
1.55 
1.63 

107 
106-108 

1.29 
58.0 
1.63 
1.52 

107 
106-108 

1.25 
55.0 
1.55 
1.44 

G. 176 – Mut. 3 
X 

Range 
94** 
92-96 

94** 
92-95 

115** 
114-116 

115** 
114-116 
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G.V. 
hb 

G.S. 
G.S. % 

0.88 
28.00 
0.98 
1.04 

0.78 
25.00 
0.95 
1.01 

1.48 
65.0 
1.78 
1.54 

1.45 
65.0 
1.77 
1.53 

G. 176 – Mut. 4 

X 
Range 
G.V. 
hb 

G.S. 
G.S. % 

86** 
84-87 
0.56 

48.00 
1.76 
0.88 

85** 
84-87 
0.48 

47.00 
1.65 
0.76 

111.5** 
110-113 

1.45 
57.0 
1.68 
1.50 

112** 
111-113 

1.36 
53.0 
1.60 
1.42 

G. 176 – Mut. 5 

X 
Range 
G.V. 
hb 

G.S. 
G.S. % 

92** 
90-93 
0.65 

33.00 
1.66 
0.71 

92** 
90-94 
0.65 

33.00 
1.66 
0.71 

125** 
123.5-126.2 

1.40 
35.0 
1.22 
0.97 

125** 
124-126 

1.22 
32.0 
0.98 
0.78 

G. 176 – Mut. 6 

X 
Range 
G.V. 
hb 

G.S. 
G.S. % 

104 
102-106 

0.28 
22.0 
1.38 
0.36 

104 
102-106 

0.28 
22.0 
1.38 
0.36 

111** 
110-113 

66.0 
62.0 
0.60 
0.54 

111** 
110-112 

64.0 
61.0 
0.60 
0.54 

G. 176 – Mut. 7 

X 
Range 
G.V. 
hb 

G.S. 
G.S. % 

125** 
124-126 

1.75 
56.0 
1.72 
1.37 

125** 
124-126 

1.66 
52.0 
1.58 
1.05 

95** 
92-96 
0.50 
18.00 
0.58 
0.61 

95** 
93-96 
0.46 
17.00 
0.55 
0.57 

G. 176 – Mut. 8 

X 
Range 
G.V. 
hb 

G.S. 
G.S. % 

111 
109.5-112.0 

1.35 
63.0 
1.58 
1.42 

110 
109-111 

1.28 
62.0 
1.54                           
1.40 

125** 
124-126 

0.66 
63.0 
1.82 
0.65 

125** 
124-126 

0.65 
62.0 
1.80 
0.64 

G. 176 – Mut. 9 

X 
Range 
G.V. 
hb 

G.S. 
G.S. % 

118** 
117.2-119.0 

1.25 
33.0 
1.26 
1.06 

118** 
117.5-119.0 

1.26 
33.0 
1.25 
1.06 

128** 
126-129 

1.85 
75.0 
2.10 
1.64 

129** 
127-130 

1.80 
75.0 
2.10 
1.64 

Table (2):  Means, range, genotypic variance, heritability and genetic advance 

for R8 and R9 generations of Giza 176 promising mutants of 

studied characters 

Genotypes Values 
No. of  panicles/plant Grain yield/plant 
M8 M9 M8 M9 

G. 176 – Cont. 

X 
Range 
G.V. 
hb 

G.S. 
G.S. % 

21.5 
20.8-22.2 

22.0 
21-23 

36 
35-37 

35 
34-36 

G. 176 – Mut. 1 

X 
Range 
G.V. 
hb 

G.S. 
G.S. % 

22 
21-23 
0.19 
28.0 
0.58 
2.63 

22 
21-23 
0.18 
28.0 
0.55 
2.50 

33 
31.5-34.5 

0.80 
31.0 
1.07 
3.24 

33 
31-34 
0.80 
31.0 
1.07 
3.24 

G. 176 – Mut. 2 

X 
Range 
G.V. 
hb 

G.S. 
G.S. % 

25 
23-26 
0.35 

34.00 
0.68 
2.72 

25 
23-26 
0.35 
34.00 
0.68 
2.72 

28** 
26-31 
3.35 
65.0 
2.85 

10.17 

28** 
26-30 
3.40 
65.0 
2.80 
10.0 

G. 176 – Mut. 3 

X 
Range 
G.V. 
hb 

19 
16.5-20.5 

0.66 
56.0 

19 
17-20 
0.66 
56.0 

37 
36-38 
0.35 
18.0 

36 
35-37 
0.35 
18.0 
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G.S. 
G.S. % 

1.18 
6.21 

1.17 
6.15 

0.38 
1.05 

0.38 
1.05 

G. 176 – Mut. 4 

X 
Range 
G.V. 
hb 

G.S. 
G.S. % 

19 
18-20 
0.44 
38.0 
0.77 
4.05 

19 
18-20 
0.44 
38.0 
0.78 
4.00 

25** 
23.5-26.5 

0.88 
32.0 
1.10 
4.40 

25** 
24-27 
0.85 
31.0 
1.10 
4.40 

G. 176 – Mut. 5 

X 
Range 
G.V. 
hb 

G.S. 
G.S. % 

17.5** 
16.5-18.5 

0.28 
28.0 
0.55 
3.14 

17.5** 
17.0-18.5 

0.26 
26.0 
0.50 
2.85 

23** 
21.5-25.0 

0.60 
28.0 
0.68 
2.95 

23** 
22-26 
0.60 
28.0 
0.68 
2.95 

G. 176 – Mut. 6 

X 
Range 
G.V. 
hb 

G.S. 
G.S. % 

25* 
24-26 
0.18 

19.00 
0.38 
1.52 

26* 
25-27 
0.16 
18.00 
0.36 
1.38 

36 
34.5-37.0 

0.70 
25.0 
0.78 
2.16 

37 
36-38 
0.70 
25.0 
0.78 
2.16 

G. 176 – Mut. 7 

X 
Range 
G.V. 
hb 

G.S. 
G.S. % 

23 
21.5-24.5 

0.80 
65.0 
1.38 
6.00 

23 
22-25 
0.78 
64.0 
1.36 
5.90 

44** 
42-46 
2.70 

68.00 
2.65 
6.02 

44** 
42-46 
2.75 
68.00 
2.65 
6.02 

G. 176 – Mut. 8 

X 
Range 
G.V. 
hb 

G.S. 
G.S. % 

16.0** 
15.0-17.8 

1.28 
68.0 
1.22 
7.62 

16** 
15.0-17.5 

1.22 
65.0 
1.20 
7.50 

45** 
44-46 
0.85 

38.00 
0.76 
1.68 

44** 
43-45 
0.85 
38.00 
0.76 
1.68 

G. 176 – Mut. 9 

X 
Range 
G.V. 
hb 

G.S. 
G.S. % 

16** 
15.0-17.8 

0.27 
30.0 
0.56 
3.50 

16.5** 
15.0-17.5 

0.28 
28.0 
0.55 
3.30 

30  
28-31 
0.60 
29.0 
0.83 
2.66 

30 
28-31 
0.60 
29.0 
0.83 
2.66 

 Regarding plant height, nine genotypes were tested in M8 and M9 

generations, out of them two lines exhibited decreased plant height.  This reduction 

ranged from 7 cm (line 7) to 8 cm (line 1). These two dwarf mutants had narrow 

ranges and limited genotypic variances, indicating that they are bred true for 

dwarfism.  The lines had a considerable genotypic variance, indicating the possibility 

of further segregation for this trait. 

 Furthermore the number of panicles/plant, (Table 2) showed that the mean 

values of this character were significantly increased than the control in only three 

mutants, i.e. lines 2, 6 and 7.  Each of these mutants had narrow ranges and limited 

genotypic variances, indicating that, they are bred true for this trait. 

 For the grain yield/plant (Table 2), two mutants of Giza 176, i.e. lines 7 and 

8 exhibited significant increases which reached to 9 grams of grains/plant more than 

the original variety.  These two lines showed narrow ranges and limited genotypic 

variances, indicating that they are bred true for this trait.  Other mutant lines revealed 

significant decrement for this trait. 

 From the foregoing discussion, it could be concluded that, the most 

promising mutants for heading were No. 4 and 5; for plant height were No. 7 and 8; 

for number of panicles/plant were No. 2 and 6; and for grain yield/plant were No. 7 

and 8.  These mutants had narrow ranges and limited genotypic variances, indicating 

that they might be bred true for these traits.  As a conclusion it could be stated that, 
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such mutants could be used, either directly as improved varieties or indirectly as 

donors by crossing with the different parents. 
 

Evaluation for diseases resistance: 

Giza 176 rice cultivar and its mutant lines were evaluated to blast infection 

under both greenhouse and field conditions. Data presented in Table (3) showed that 

Giza 176-rice cultivar had the highest blast infection, in the greenhouse, as, (type 6) 

as well as in the field, the severity of leaf was 16 while it was 5.6 at panicle. Under 

greenhouse conditions, Giza 176 mutant lines were always lower infected by blast 

compared to the origin Giza 176 cultivar.  Mutants 1, 2, 4, 5, 6,8 and 9 were resistant 

to blast, as they were completely free from infection.  Mutants 3 and 7 were 

moderately susceptible, exhibiting type 3 infection. Under field conditions, the 

mutant lines were too much lower infected compared to Giza 176 rice cultivar, leaf 

severity was lowest in mutant 7 (as 4 lesions/100 leaves) and highest in mutant 3 (6 

lesions). However, mutants 1, 2, 4, 5, 6, 8 and 9 were completely resistance.  In 

addition, at panicle infection, the only infected mutants were Mut.3 and Mut.7 both 

had the same level of severity as 0.6,whil the rest of mutants were completely 

resistant. This conclusions are in agreement with the results by (Ikahashi & Kiyosawa 

1981; Marchetti, 1983; Ou, 1985; Bonman et al 1992 and Rounen 1997) as they 

stated that differential response of different tested mutants to blast disease. In case of 

false smut infection (Table 3), Giza 176-rice cultivar also exhibited the highest 

infection compared to its derived mutant lines. Percentage of infection was reduced 

from 1.9% in Giza 176 to 0.6% in mutant 5, 1 % in mutant 7, and 0.4% in mutant 9. 

While mutants 1, 2, 3, 4, 6, and 8 did not suffer any false smut infection.  False smut 

severity took a trend similar to that of false smut infection.  Mutant 5 had the highest 

severity, 7.2 balls/m2, while mutant 9 had the lowest severity, 3.2 balls.  

In a conclusion, mutation of Giza 176-rice cultivar improved the stature of 

resistance in mutants to both blast and false smut diseases.  The best derived mutants 

were mutants 1, 2, 4, 6, and 8, which were resistant to both considered diseases.  
  

Table (3). Means of reaction for blast and false smut diseases on Giza 176 rice 

mutant for M8 and M9 generations  

Genotypes 

Blast infection in False smut 

Greenhouse 
Field  

% / m2 S / m2 
Leaf sev. Panicle sev. 

Giza 176 – Cont. 

Giza 176 – Mut. 1 

Giza 176 – Mut. 2 

Giza 176 – Mut. 3 

Giza 176 – Mut. 4 

Giza 176 – Mut. 5 

Giza 176 – Mut. 6 

Giza 176 – Mut. 7 

Giza 176 – Mut. 8 

Giza 176 – Mut. 9 

6-HS 

1-R 

1-R 

3-MS 

2-R 

1-R 

1-R 

3-MS 

1-R 

1-R 

16 

- 

- 

6 

- 

- 

- 

4 

- 

- 

5.6 

- 

- 

0.6 

- 

- 

- 

0.6 

- 

- 

1.9 

0 

0 

0 

0 

0.6 

0 

1.0 

0 

0.4 

15.2 

0 

0 

0 

0 

7.2 

0 

6.4 

0 

3.2 
 R  = Resistan          MS = Moderately resistant    S  = Susceptible   HS  =Highly susceptible 

M8 and M9 Promising Mutants of Giza 171: 

 Tables (4 & 5) illustrated the mean values, ranges, genotypic variances, 

heritability in broad sense and genetic advances of the selected M8 and M9 mutants of 

the studied characters.  The data tabulated in Table (4) revealed that most of the 
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tested mutants were earlier in heading than the control variety Giza 171.  Significant 

differences were obtained between mutants and between mutants and the control.  

The mutants No. 2, 3, 4 and 5were the earlier mutants and the mutants No.2 and 3 

were the earliest two (93 and 98 days), while the mutants No. 1, 6, 7 and 8 were 

found to be later than the control. Most of the earlier mutants had narrow ranges, 

limited genotypic variances, this indicating that these mutants reached to the genetic 

stability stage and they can be used as a new rice varieties or as a donors in the rice 

breeding program. Because of low genetic variance, the values of heritability in 

broad sense were very low for this trait.  Genetic advance upon selection were found 

to be high for these promising mutants, indicating that they are bred true for this trait 

and this trait can be inherited successfully. 

 Concerning the plant height (Table 4), eight mutants were planted and tested 

in M8 and M9 generations, all of these mutants were decreased significantly in plant 

height as compared with the control. The most desirable mean values towards 

dwarfing were obtained from the mutants No. 4, 5, and 6, where, the plant height of 

these mutants was ranged from 110-118 cm.  They were shorter than the control from 

19-27 cm and the shortest mutants were lines 4 and 5 in two generations, M8 and M9.  

Table (4).  Means, range, genotypic variance, heritability and genetic advance 

for M8 and M9 generations of Giza 171 promising mutants of  

studied characters 

Genotypes Values 
Days to heading Plant height 
M8 M9 M8 M9 

G. 171 – Cont. 

X 
Range 
G.V. 
hb 

G.S. 
G.S. % 

120.0 
118-125 

120.0 
118-125 

135.0 
131-140 

137.0 
135 -141 

G. 171 – Mut. 1 

X 
Range 
G.V. 
hb 

G.S. 
G.S. % 

123.0 
120-125 

1.18 
48.0 
1.32 
1.07 

121.0 
119-123 

1.15 
45.0 
1.48 
1.22 

119.0** 
116-121 

0.64 
44.0 
1.09 
1.90 

120.0** 
119-122 

0.59 
45.0 
1.05 

0.875 

G. 171 – Mut. 2 

X 
Range 
G.V. 
hb 

G.S. 
G.S. % 

95** 
93-97 
1.50 
57.0 
3.35 
3.52 

93** 
91-94 
1. 4 
52.0 
3.20 
3.44 

125** 
122-127 

0.55 
49.0 
0.98 
0.78 

124** 
122-126 

0.57 
48.0 
0.94 
0.75 

G. 171 – Mut. 3 

X 
Range 
G.V. 
hb 

G.S. 
G.S. % 

100** 
97-102 

0.75 
48.0 
1.65 
1.65 

98** 
96-100 

0.68 
55 

1.80 
1.83 

124** 
121-126 

0.57 
41 
1.0 

0.80 

125** 
123-126 

0.75 
46 

1.22 
0.97 

G. 171 – Mut. 4 

X 
Range 
G.V. 
hb 

G.S. 
G.S. % 

106** 
104-108 

1.88 
65 

2.80 
2.64 

105** 
102-106 

1.76 
63 

2.75 
2.61 

115** 
113-118 

2.40 
75.0 
2.76 
2.40 

112** 
110-115 

2.65 
75.0 
2.91 
2.59 

G. 171 – Mut. 5 
X 

Range 
G.V. 

118 
116-120 

1.45 

119 
117-121 

1.38 

112** 
110-114 

2.12 

110** 
108-111 

2.68 
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hb 
G.S. 

G.S. % 

55.0 
2.65 
2.24 

54.0 
2.72 
2.31 

73.0 
3.82 
3.41 

71.0 
3.75 
3.40 

G. 171 – Mut. 6 

X 
Range 
G.V. 
hb 

G.S. 
G.S. % 

124 
122-126 

0.65 
38.0 
1.66 
1.33 

124 
122-126 

0.68 
35.0 
1.75 
1.41 

118** 
116-120 

2.72 
72.0 
2.51 
2.12 

115** 
113-116 

2.15 
70.0 
2.50 
2.17 

G. 171 – Mut. 7 

X 
Range 
G.V. 
hb 

G.S. 
G.S. % 

122 
120-123 

1.06 
66.0 
2.80 
2.29 

120 
118-122 

1.47 
70.0 
2.98 
2.48 

120** 
118-122 

2.10 
71.0 
2.55 
2.12 

114** 
113-117 

1.18 
65.0 
1.43 
2.13 

G. 171 – Mut. 8 

X 
Range 
G.V. 
hb 

G.S. 
G.S. % 

125 
123-127 

1.35 
55.0 
2.88 
2.30 

122 
121-124 

1.26 
62.0 
2.63                           
2.15 

117** 
114-119 

1.39 
62.0 
1.98 
1.69 

118** 
116-120 

1.50 
63.0 
1.94 
1.64 

 

Table (5).  Means, range, genotypic variance, heritability and genetic advance 

for R8 and R9 generations of Giza 171 promising mutants of  studied 

characters 

Genotypes Values 
No. of  panicles/plant Grain yield/plant 

M8 M9 M8 M9 

G. 171 – Cont. 

X 
Range 
G.V. 
hb 

G.S. 
G.S. % 

18.0 
17-19 
0.70 

19. 0 
18-20 
0.65 

30.0 
27-31 

29.0 
26-30 

G. 171 – Mut. 1 

X 
Range 
G.V. 
hb 

G.S. 
G.S. % 

24** 
22-27 
0.95 
62.00 
1.75 
7.29 

26** 
24-27 
0.88 
58.00 
1.52 
5.84 

33.0 
31-35 
0.78 

55.00 
1.45 
4.39 

34.0 
32-36 
1.10 
58.00 
1.60 
4.70 

G. 171 – Mut. 2 

X 
Range 
G.V. 
hb 

G.S. 
G.S. % 

16 
14-17 
1.10 
61.00 
1.44 
9.00 

17 
15-19 
1.35 
67.00 
1.96 
11.52 

35 
33-37 
1.28 

60.00 
1.83 
5.22 

34 
33-35 
1.40 
58.00 
1.37 
4.02 

G. 171 – Mut. 3 

X 
Range 
G.V. 
hb 

G.S. 
G.S. % 

17 
14-18 
0.67 
48.00 
1.18 
6.94 

17 
15-18 
0.90 
58.00 
1.48 
11.52 

33 
32-35 
0.85 
52.0 
1.37 
5.22 

35 
33-37 
0.98 
56.0 
1.46 
4.02 

G. 171– Mut. 4 

X 
Range 
G.V. 
hb 

G.S. 
G.S. % 

15.0 
14.17 
2.50 
78.00 
2.87 
19.13 

15.5 
15-17 
1.15 
63.00 
1.76 
11.73 

38.0** 
37-39 
0.85 

48.00 
1.18 
3.10 

40.0** 
38-42 
0.78 
50.00 
1.32 
3.30 

G. 171– Mut. 5 

X 
Range 
G.V. 
hb 

G.S. 
G.S. % 

18 
17-19 
0.90 
56.0 
1.56 
8.66 

20 
19-21 
0.75 
83 

1.30 
6.50 

34 
32-36 
1.70 

77.00 
2.36 
6.94 

30.0 
28-32 
1.15 
61.00 
1.68 
5.60 

G. 171 – Mut. 6 X 24.0** 24.0** 40.0** 40.0** 



J. Agric. Sci. Mansoura Univ., 27(5), May, 2002 

 3125 

Range 
G.V. 
hb 

G.S. 
G.S. % 

22-26 
2.25 
68.00 
2.58 
10.75 

22-26 
2.12 
62.00 
1.78 
7.41 

38-42 
0.95 
50.0 
1.85 
4.62 

41-44 
0.90 
54.0 
1.75 
4.16 

G. 171 – Mut. 7 

X 
Range 
G.V. 
hb 

G.S. 
G.S. % 

19.10 
18-20. 
 1.25 
64.0 
1.84 
9.68 

20.0 
18-21 
1.05 
61.0 
1.65 
8.25 

38.0** 
36-40 
1.25 

62.00 
2.82 
4.78 

41.0** 
39-42 
1.22 
61.00 
1.79 
4.36 

G. 171– Mut. 8 

X 
Range 
G.V. 
hb 

G.S. 
G.S. % 

25.0** 
23-27 
1.42 
65.0 
2.10 
8.40 

26.0** 
25-28 
1.82 
72.0 
2.28 
8.76 

36.0 
34-37 
1.80 
65.0 
2.32 
6.44 

34.5 
33-36 
1.70 
67.0 
2.28 
6.60 

 

 The mutants No. 4,5 and 6, in addition to shorter in plant height, had narrow 

ranges and limited genotypic variances, indicating that, they are bred true for this 

trait. While the mutants No. 6 and 7 showed, wide ranges and highest values of 

genotypic variances, indicating that further selection could be achieved for this trait 

in advanced generations.Regarding the number of panicles/plant (Table 4), the 

mutants No. 1 6 and 8, gave the highest mean values of the number of panicles/plant 

and the values ranged from 24 to 26 panicles/plant, and the best promising mutant 

was No. 8.  All these three promising mutants had narrow ranges and limited 

genotypic variances indicating that, they might be bred true for this trait.  The other 

mutants gave the lowest mean values and ranged from 15 to 20 panicles/plant for the 

two generations through the course of this investigation. 

 For grain yield/plant as shown in Table (5), the mean values of this 

character increased significantly than the control in seven mutants, i.e. lines 1, 2, 3, 

4,5,6,7and 8.  The highest mean values were detected in the case of mutants No. 8and 

No. 6, respectively.  Most of these mutants exhibited narrow ranges and limited 

genotypic variances, indicating that, they might be bred true for this trait. From the 

foregoing discussion, it could be indicated that the most promising mutants for earlier 

heading were No.2 and 3 for shorter plants height were No. 4, and 6; for the higher 

number of panicles/plant were No1 and 7and for the higher grain yield/plant were 

No6and 7.  Therefore, the best desirable mutants were No. 6 and 7, where they 

possess so many desirable characters as compared with the control. 

Giza 171 rice cultivar and its mutant lines were evaluated to blast infection 

under both greenhouse and field conditions.  Data presented in Table (6) showed that 

Giza 171-rice cultivar had the highest blast infection, in the greenhouse, as (type 6). 

In the field leaf, severity was 24 while panicle severity was 10.6 %. Under 

greenhouse conditions, Giza 171 mutant lines were always lower infected by blast 

compared to the origin Giza 171 cultivar.  Mutants 2, 3 and 4 were resistant to blast, 

as they were completely free from infection.  Mutants 1 and 7 were moderately 

susceptible, exhibiting type 3 infection, while mutants 5, 6 and 8 were susceptible to 

blast with 4-5 type. Under field conditions, the mutant lines were too much lower 

infected compared to Giza 171 rice cultivar, leaf severity was lowest in mutants 1 and 

7 (each with 8 lesions/100 leaves) and highest in mutant 8 (16 lesions). However, 

mutants 5 and 6 had 12 and 14 lesions / 100 leaves.  Also, panicles of the mutants 2, 

3 and 4 were free from blast infection.  The highest panicle-infected was mutant 8 

(6.8%), while the remaining mutants had close panicle infection, ranging between 4.2 
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and 4.6%. This results are in agreement with results reported by (Marchett 1983, 

Aidy et al., 1994) 

In case of false smut infection (Table 6), Giza 171-rice cultivar also 

exhibited the highest infection compared to its derived mutant lines. Percentage of 

infection was reduced from 3.5% in Giza 171 to 0.5% in mutant 1, 1.5% in mutant 7.  

Three mutants; 5, 6 and 8 had 2.5% infection, while mutants 2, 3 and 4 didn’t suffer 

any false smut infection.  False smut severity took a trend similar to that of false smut 

percentage.  Mutant 6 had the highest severity, 17.6 balls/m2, while mutant 1 had the 

lowest severity, 4.0 balls.  However, mutants 2, 3 and 4 didn’t have any smut balls. 

In a conclusion, mutation of Giza 171-rice cultivar improved the stature of 

resistance in mutants to both blast and false smut diseases.  The best derived mutants 

were mutants 2, 3 and 4 which were resistant to both considered diseases  

Table (6): Means and percentage of M8 and M9 generations for Giza 171 

mutants of blast and false smut disease 

Genotypes 

Blast infection False smut/m2 
 

Greenhouse 
Field  

% 
 

Sev. Leaf severity Panicle 
severity 

Giza 171 – Cont. 
Giza 171 – Mut. 1 
Giza 171 – Mut. 2 
Giza 171 – Mut. 3 
Giza 171 – Mut. 4 
Giza 171 – Mut. 5 
Giza 171 – Mut. 6 
Giza 171 – Mut. 7 
Giza 171 – Mut. 8 

6    HS 
3    MS 
2    R 
1    R 
1    R 
4-5 S 
4    S 

   3    Ms 
4-5 S 

24 
8 
0 
0 
0 

12 
14 
8 

16 

10.6 
4.6 
0 
0 
0 

4.6 
4.5 
4.2 
6.8 

3.5 
0.5 
0 
0 
0 

2.5 
2.5 
1.5 
2.5 

20 
4 
0 
0 
0 

12 
17.6 

6 
12 

R   = Resistant MS = Moderately resistant     S   = Susceptible  HS  =Highly susceptible 
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 التربية للتبكير وقصر الساق والمحصول العالى والمقاومة للأمراض بإستحداث الطفرات

عبد الله عبد النبى عبد الله* ، السيد علاء سعد بدر**، عبد المعطىى بسىيو ى العبىد* ، سىعيد 

 محمد شحاته* 
د بحىوث معه –معهد بحوث المحاصيل الحقلية  ** قسم بحوث أمراض الأرز  –* قسم بحوث الأرز 

 مصر –الجيزة  –مركز البحوث الزراعية  –أمراض النباتات 
 

عتتة(    9) 176إنتخبتتس عتتبشر سلاتت  عتتة ر شر  تتر دبلاتت   إعتتتلأرزس دتت   تت ر         تت    

ج  ك هتتر  ونتتت 50،  40،  30،  20،  10عتتة (   عاشلدهت تتل ع جتتشر  لدتتل عاشتتر(   8) 171و  صت     تت   

  ض لاع د  د  عر علعقر و ختبت   ىت  عشتل   صترل       س تر و  اقلودتر   دتعلعتخر م س ص    كرعل س   ا

 2001 ،2000ودلأصرل   لأبرب ى  كل د  )   ج ل   طرر ى    ثلد  و  تلعع   أز لء در عت     ستر  (    ، 

 دص  . –كر    لا خ  –عخل  –عا  سر د ك    بلأرث و  تر  ب ى       

و  2خل تر   طرت      متلم   176 استلأرزر دت    صت     ت   أوضلأس    تلئج أن دشظ    طر      

ت تل )   ك تت ول   ىت   ترل    تبك ت  ومصت    ستلق ىت  دقلود  176مر أظ    تررملً سه    ص        9و6و3

، 48،  46    ا ض  رلأر   و  ق و  س لعل و  ترلأ    كلذب و  لد    قر   سه  إنتلج   تر   ل  و  الأصترل   شتل 

   /نبتل  . ستةو  سهت  ذ ت  35.00)   ك تت ول   176  ت ت ب دقل نر عالأصترل   صت     ت   سه   44، 43

)  ت   دتت خ     176  صت     ت     ردتلً  ست  21-19  كلنتس دبكت   ) 5،  4ىإن كل د    طر ت   )  ما  

 سه    تر    و ك  ل كلنس أمل د ه ى    الأصرل . 

  )  ظ    عشل   طر     رل  د غرعر دثتل   طرت   171     و عل  سبر  هطر      استلأرزر  هص         

    دتل عت 27)  ك تت ول  علأتر     )171   صرر شرل    بل  ، ح ث كلنس أمتل شتر(ً دت    ت   6،  5،  4أ ملم 

  خت      الأصرل   لأبرب/نبل  . وسه    جلنتب7،  6كلنس  صرر سرد   ر   ل /نبل  و  طر ت   )شر   7شر   

 44-35)  ك تتت ول  علأتتر     171  كلنتتس دبكتت   ستت    صتت     تت   3،  2شرتت      171)  تت    ىتتإن   طرتت   

  ردلً تق  بلً . 

إضلىر إ   ذ   أزبتس   ر  عل    ر  ز ر أن   تبل     ر  ز  كلن د خرضلً وكذ  كلنتس د  تر   تر  تث  

د خرضتتتلً  جا تتتع   صتتترل   عتتل اش     ر عتتتع د خرضتتتر إ تتت  دترعتتتطر وأن   تلأستتت     اترمتتع دتتت    نتختتتلب كتتتلن

. وهتذ   رضتأ أن هتذ   171و  ت    176  ار وعر دتع عشتل   ختةىتل  ىت  شرت    كتل دت    صت ر     ت   
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  طر     عال أن تكرن  لدمر   ت ع ر   ذ    صرل    ار وعر ، وع تلءً سه ته  اكت  إعتتخر د ل إدتل ك  ت ل  أ   

  ر ر  أو ك علء ى  ع نلدج   ت ع ر .

  عل ت ت ب  دقلودر  ا ض   هرلأر ى   8،6،4، 3،2،1)  176كلنس دشظ  شر      ص         كال        

  دقلودر  ا ض   هرلأر سه   9، 5  و  ق و  س لعل ود ض   ترلأ    كلذب كذ   أظ      طر     ما  ) 

ل ت ت ب    ع4،3،2أظ      طر    ) 171  و  ق و  س لعل ىقط ود     لح ر   خ   سه    ص        

دقلودر كلدهر  ا ض   هرلأر و  ترلأ    كلذب.
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