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ABSTRACT 
 

The study aimed to evaluate certain commercial Egyptian rice cultivars in both 
seedling and adult stages to blast disease, identify rice blast hot spots at different rice 
governorates, and identify effective rice blast resistance genes and common 
physiological races of Pyricularia grisea under field conditions during 1994 to 2007 
seasons. Fourteen Egyptian rice cultivars were tested during the period of study. In 
addition, ten Japanese differential varieties and two international differential varieties 
evaluated at three locations i.e. Sakha, Gemmiza and Zarzora were included and 
tested under natural infection at blast nursery tests. 

As for field resistance, the cultivars Giza 171, Giza 172, Giza 176, Giza 159 
and Reiho were susceptible during such period, hawever, Reiho cultivar escaped 
from the disease in some locations in 2005 season. Also, the cultivars Sakha 101 and 
Sakha 104 were resistant through 1994 up to 2002, except through 1997 up to 1999, 
Sakha 104 was infected in one or all locations with 2-4 blast score . Starting from 
2003 and 2004,  the resistance was broken down in some locations and the cultivars 
were completely susceptible in 2005 up to 2007 seasons. Giza 181 was infected in 
some locations in 2004 up to 2007. While, the cultivars Giza 175, Giza 177, Giza 178, 
Giza 182, Sakha 102 and Sakha 103 achieved complete resistance. On the other 
hand, these cultivars were transplanted at different locations (multi-location test) (18-
22 locations yearly) and distributed on demonstration farmers' fields at six rice 
governorates starting from 1996 up to 2007 rice growing seasons. The results 
showed that Giza 171, Giza 159, Giza 176 and Reiho were susceptible in most of 
tested locations. While, Giza 181, Giza 177, Giza 178, Sakha 102, Giza 182 and 
Sakha 103 were completely resistant in all tested locations during this period. On the 
other hand, Sakha 101 and Sakha 104 were resistant up to 2003 and became 
susceptible in 15% of the tested locations starting from 2004 season. The level of 
susceptibility increased to 47.6, 85.7 and 72.2% in 2005; 2006 and 2007 seasons, 
respectively for Sakha 101, and increased to 28.6, 66.7 and 44.4% for Sakha 104 in 
2005, 2006 and 2007 seasons, respectively. The resistant genes (Pi-a and Pi-ks ) 
exhibited low levels with 20 and 31 %, respectively, while higher levels of Pi-b, Pi-k 
and Pi-m genes with 90, 85 and 80 % respectively were found during 1994- 1996 
seasons. While during 1997 up to 2000, higher levels of resistant genes Pi-z and pi-k 

with 95.6 and 93.4% but Pi-a and Pi-ta genes showed lower levels of resistance with 
14.3 and 21.1%, respectively. In the last period (2001-2004) Pi-a and Pi-ta2 genes 
showed low level of resistance with 15 and 25 %. The rest genes showed high levels 
and ranged from 60-95%.  

 Concerning greenhouse tests, the results showed that IC race group was 
common race followed by IB and IG groups while IE, IF, IH and II were rare, 
However, IH and IG groups were the common races during 1997 up to 2000 period. 
The third and fourth periods (2001 up to 2006) IG group was the common one and it 
was specific on Sakha 101 rice cultivar and responsible for its breakdown, followed by 
IB group which include IB-45 race as a specific race for Sakha 104 and also 
responsible for its breakdown.  
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INTRODUCTION 

 
Rice is the second most important cereal crop in the world. It 

constitutes the essential food for over half (54%) of the world 's population. In 
Egypt, rice is the second staple food after wheat, and is very important for 
local consumption, as well as for exportat following cotton crop. In Egypt, rice 
is annually grown in more than one million feddans, mostly in the Northern 
part of the Nile Delta. The cultivated area in 2006 season was 1.59 million 
feddans, that produced about 6 million tons of paddy rice with an average 
yield of about 10.06 tons / hectare, which is considered one of the highest 
average yield in the world (Rice National Campaign Report, 2006).  However, 
rice diseases (especially rice blast) reduce rice production by about 5 % in 
normal or mild infected seasons, while in epidemic seasons, yield losses may 
reach as high as 30 -50 % (Sehly et al 2002).  

Rice blast disease, caused by Pyricularia grisea, is one of the most 
serious biotic stresses in the tropics and subtropics. The most economic and 
safety way to control this disease is by growing resistant cultivars. 
Unfortunately, in most cases, the resistance of these cultivars overcomes in 
few years after cultivar release (Veillet, et al 1996). The major genes, 
selected to confer a high level of blast resistance, have been rapidly passed 
by virulent races. Recurrent selection for partial resistance is the most 
efficient breeding strategy to improve the blast resistance durability of rice 
cultivars (Notteoghem, 1981). Yamaguchii, et al. (1998) and Shinza Koizumi 
(2006) reported that blast resistance in rice is classified into two groups: the 
first group is complete resistance, which is controlled by major genes and 
called qualitative, race-specific, and about 50 complete resistance genes 
have been reported with their chromosomal locations. While the second 
group is known as field resistance, and called quantitative, non-specific and 
controlled by several genes or polygenic characteristic, which have additive 
effect. Field resistance is effective and important, because complete 
resistance is subject to be broken down after some years of variety release. 
This breakdown is due to the variability of the isolates of blast pathogen 
under field condition (Ou.1985 and Coley, 1992). Several mechanisms were 
suggested to explain this variability. Chromosomal variability, proposed by 
Giatgong and Fredericksen (1969), was demonstrated on lagging 
chromosomes favoring aneuploidy (Row et al., 1985), while parasexual 
recombination was demonstrated on a laboratory strain of rice blast 
pathogen (Crawford et al., 1986). Karyotype analysis using pulse field gel 
electrophoresis (PFGE) showed that chromosome and mini-chromosome 
karyotypes were highly variable (Talbot et al., 1993).  These small 
chromosomes could be lost during mitosis supporting the idea of Giatgong 
and Fredercksen (1969) that chromosomal aberration led to pathotypic 
variation.  Chromosomal abnormalities can be eliminated after recurrent 
meiosis in the perfect stage sexual recombination, but were generally 
maintained after several mitoses in the imperfect stage (Kistler and Miao 
1992).  In addition, presence of transposable element, which is known to 
affect expression of adjacent genes, may cause rearrangement in the 
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genome (Berg and Howe 1989). Sehly et al (1990) evaluated twenty-seven 
rice entries under field and greenhouse conditions, some entries showed 
complete resistance under both tests, others were resistant in one test but 
susceptible in others. They added that field leaf resistance can be partitioned 
into a few components of slow- blasting resistance such as lesion size or 
lesion density. Veillet et al (1996) reported that the most economic way for 
controlling blast disease is by growing resistant cultivars, but unfortunately, in 
most cases, the resistance of the new cultivars overcome within few years 
after release, as the major genes selected to confer a high level of blast 
resistance are rapidly passed by virulent races. Sehly et al (2002) reported 
that different screening tests during seedling and adult plant stages were 
valuable in understanding the level and type of resistance of materials under 
evaluation.. Abo-Youssef and El-Wahsh (2005) found that, out of 30 entries, 
nineteen and twenty-one entries were resistant to rice blast races, ID-7 and 
IA-107, respectively. On the other hand, eight and five entries were 
susceptible, while three and four entries were moderately resistant for the 
same races. Eizenga et al. (2006) evaluated 91 entries in greenhouse to 
determine resistance genes Pi-ta and Pi-b, out of these entries five Egyptian 
rice entries; Egyptian yasmine, GZ 1368-5-4, GZ 5578-2-1-2, GZ 5594-23-1-
2 and GZ 5830-48-2-2 (sister line of Sakha 103). Both Pi-ta and Pi-b were 
identified in 37 of the 91 accessions.  

The present study aimed to evaluate some commercial Egyptian rice 
cultivars in both seedling and adult stages to blast disease, identify rice blast 
hot spots at different rice governorates, and identify effective rice blast 
resistance genes and common races.   

 

MATERIALS AND METHODS 
 

1- Field Evaluation: 
A - Blast nursery test: 

Fourteen Egyptian rice cultivars (produced by hybridization technique 
using the hot water method established by Jodon (1938) and modified by 
Butany (1961) were released from 1964 and up to 1999, (Table 1). In 
addition, ten Japanese differential varieties (JVDs) and two International 
differential varieties (IDVs) were evaluated under field conditions at three 
locations i.e. Sakha, Gemmiza and Zarzora started from 1994 up to 2007 for 
blast resistance at seedling stage for major gene resistance with natural 
infection at blast nursery test. Seedbeds were prepared during the first week 
of July in each season and fertilized with nitrogen in the form of urea 
(46.5%N ) at the rate of 60 Kg nitrogen per feddan and manured (8 m3 

farmyard manure /fed.) and prepared for seeding the varieties. Width of the 
seedbed was one meter and 10.5 m long, at the beginning and end of each 
seedbed. Five rows of Giza 159 (blast spreader) were sown, then five of the 
considered varieties, and again one row of the spreader, with 15 cm apart. 
Another five varieties were sown, followed by one row of the resistant check 
(Giza 181). The susceptible and resistant checks were sown alternatively, 
surrounding five of the considered varieties. The varieties were left exposed 
for natural blast infection at seedling stage. About forty-days from sowing, the 
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typical blast lesions were scored, according to the standard evaluation 
system using 0-9 scale  (IRRI 1996) as follows:  
                   1-2   = resistant (R)                                
                   3   = moderately resistant   (MR)      
                   4-6   = susceptible    (S)                               
                   7-9   = highly susceptible     (HS) 
B – Multi-location test (Trap varieties) : 

A multilocation test was conducted to evaluate the level of resistance 
of the tested materials at tillering and mature growth stages to blast infection, 
and to the new pathogens and pathotypes on different rice cultivars or single 
gene varieties.  This test also served  as an early monitoring system for the 
occurrence of infection at different locations and for defining the level of 
infection at each location. 

Both infection severity and number of infected varieties were used as 
indicators to identify hot spots. 

Fourteen Egyptian rice cultivars were nursered at breeding 
experimental field, the nursery was fertilized with 100 Kg/ fed 15 % P2O5 
and 60Kg 46.5% N/ feddan incorporated into the dry soil. Thirty day-old 
seedlings were transferred for transplanting at different locations (18-22 
locations) and distributed on demonstration farmers' fields at six rice 
governorates starting from 1996 up to 2007 rice growing seasons. The plot 
size was 1× 3m, and the plants were transplanted in rows with 3-4 plants 
/hill. The nitrogen fertilizer was used in the form of urea (46.5%N ) at the rate 
of 60 Kg nitrogen per feddan. Two third of the nitrogen  dose was 
incorporated into the dry soil, while the last third was added thirty days after 
transplanting. Blast reaction was recorded during rice growing season at 20-
day intervals.      
 
2- Greenhouse test and race identification: 
 a-Isolation of rice blast fungus: -  

Typical blast lesions were collected from multi-location (trap varieties) 
starting from 1994 to 2006 rice growing seasons. Single conidian isolates 
were generated by streaking conidia from sporulating lesions on 20% water 
agar (WA) for 24 hr., then germinated single conidia were picked and 
transferred to water agar for another 24 hr. The tip of a single hyphae was 
cut and grown on banana dextrose agar medium (200g banana +15g 
glucose + 20g agar / 1000 ml water) on a piece of sterile filter paper disc. 
When the filter papers were completely occupied by the fungal growth, the 
paper discs were individually transferred into Petri dishes. About one week 
later, the dried filter papers having the fungus isolates were cut into small 
pieces. Pieces obtained from each isolate were altogether introduced into a 
plastic vial and kept at -20 oC for long - term storage (according to the 
technique of Mekwatanakarn et al. 1999).   
 
b-Pathogenicity and race identification:                          

Pathogenicity tests and race identification studies were carried out for 
the obtained isolates. Eight international differential varieties namely: 
Raminad Str.3, Zenith, NP-125, Usen, Dular, Kanto, CI 8970S and Caloro 
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(Atkins et al., 1967) were used for identification of international races and ten 
Japanese differential varieties ( Shin 2, Aichi Asahi, Ishikari shiroke, Kanto 
51, Tsuyake, Fukunishiki, Yashiro Mochi, Pi No.4, Toride 1, BL1) for 
identification of effective resistance genes. Seeds of each variety  were 
seeded in plastic trays (30 x 20 x15 cm.). Each tray comprised 10 rows 
representing eight international differential varieties and two susceptible 
checks (Giza 159 and Giza 171). The trays were kept in the greenhouse at 
25-30oC, and fertilized with Urea 46.5%N (5 g/tray). Seedlings were ready for 
inoculation at 3-4-leaf stage, about 3-4 weeks after sowing.                                                             
          For spore production, isolates were individually grown on banana 
dextrose agar medium (200g banana, 15g glucose, 15g agar/ 1000 ml water) 
under florescent light for 10 days at 28 oC for spore  production. The spores 
were harvested at a density of at least 25 spores / microscopic field, 
examined by 10 x objective. Rice seedlings of about 20-days old, in the trays, 
were inoculated by spraying with spore suspension (100 ml) adjusted to 5 x 
104 spores/ml. Gelatin was added to the spore suspension at a concentration 
of 2.5 g/L (Bastiaans, 1993) to enhance the adhesion of spores on leaf 
surfaces. Each isolate was sprayed using electrical spray gun. The 
inoculated seedlings were held in a moist chamber with at least 90% R.H. 
and 25-28 oC for 24 hr, and then moved to the greenhouse. Seven days after 
inoculation, blast reaction was recorded according to the standard evaluation 
system using 0-9 scale  (IRRI 1996).  

 

RESULTS AND DISCUSSION  
1. Cultivars development: 

Three varieties namely, Nahda, Giza 171 and Giza 172 were a 
basic varieties for varietal development in Egypt. Giza 171 and Giza 
172, were used for the production of Giza 176 and Giza 177 which were 
used for releasing of  Sakha 101 and Sakha 102. While, Giza 177 and 
Sakha 102 were used for developing Sakha 103 and Sakha104.  

Disease management through resistant varieties is the ideal 
technique and good economical way to control blast disease. In this 
investigation, fourteen rice Egyptian cultivars were grown from 1994 to 
2007. Table (1) showed that the cultivars Giza 171 and Giza 172 played 
a major role for developing new cultivars and were growing for more 
than 20 years. Nahda variety was a common parent for releasing  Giza 
171 and Giza 172, which were used for the production of Giza 177 and 
Giza 176 cultivars, that were used for releasing Sakha 101 and Sakha 
102 cultivars. While, Sakha 101 and Sakha 102 were used for 
developing Sakha 103 and Sakha 104 cultivars. Giza 171 (Nahda/ 
Calady 40) and Giza 172 (Nahda/ Kinmaze) were released as new blast 
resistant cultivars and were cultivated in more than 85% of the growing 
rice area (Balal, 1978). These cultivars were broken down by blast 
disease in 1986. In 1984, Reiho variety was released as a new high 
yielding variety, but when cultivated in 25% of rice crop area, resistance 
was overcome at first year of release resulting in blast epidemic 
(Bonman and Rush, 1985). Rice breeding research program in Egypt in 
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collaboration with rice pathology program aimed to develop rice 
varieties with different resistance genes to blast disease, with high yield. 
This lead to the production of the new cultivars i.e.  Giza 177, Giza 178, 
Sakha 101, Sakha 102, Sakha 103, Sakha 104 and Giza 182. However , 
in the period of 1996-2000, there has been 30% increase in the 
production and 12% in the yield per hectare (RRTC, National report 
2006). 

 
Table (1): Cultivar duration to breakdown, parentage and yield of the 

tested cultivars. 

Cultivars 
Year of 
release 

Number of 
years 

grown till 
occurrance 
breakdown 

Planted 
area 
(%) 

parentage 
Yield 
(t/ha) 

Giza159 
Giza171 
Giza172 
Reiho 
Giza181 
Giza175 
Giza176 
Giza177 
Giza178 
Sakha101 
Sakha102 
Sakha103 
Sakha104 
Giza182 

1964 
1975 
1977 
1978 
1988 
1989 
1991 
1995 
1995 
1997 
1997 
1999 
1999 
1999 

6 
20 
14 
5 

Until now 
Until now 

 6 
Until now 
Until now 

7 
Until now 
Until now 

7 
Until now 

20 
55 
30 
25 
2 
7 
15 
40 
25 
20 
10 
7 
20 
0.5 

Giza14 / AgamiM1 
Nahda (Pure line selection) / Calady40 

Nahda / Kinmaza 
Exotic (Japan) 
IR28/IR22 
IR28/IR1541//Giza180/Giza14 
Calrose76 / Giza172 // Gz14 
Giza171 / Yamji No.1 / /PiNo.4 
Giza175 / Milyange49 
Giza176 / Milang79 
Gz4096-7-1 / Giza177 
Giza177 / Suwwon349 
Gz4096-8-1 / Gz4100-9-1 
Giza181 / IR39422-163-247-2-2-3 

5.70 
8.90 
8.60 
8.10 
9.20 
9.00 
9.50 
9.90 

11.07 
11.85 
10.65 
10.70 
11.37 
11.25 

 

Host Plant Resistance : 
 The introduction of new resistant cvs. to the major rice diseases 

with good level of resistance is very important.  Both major and minor 
genes are needed for more durability of resistance, especially for rice 
blast pathogen (Pyricularia grisea).  Different test conditions were 
carried out: 
 
2-Field evaluation: 
2.1 -Blast nursery test 

Twenty–six rice entries comprised fourteen Egyptian commercial 
rice cultivars, ten Japanese differential varieties and two international 
differential varieties were evaluated at seedling stage under blast 
nursery at three locations; i.e. Sakha, Gemmiza and Zarzora during 
1994 up to 2007 growing seasons. Data in Table (2) indicated that some 
Egyptian rice cultivars namely Giza 171, Giza 172, Giza 176, Giza 159 
and Reiho were completely susceptible or highly susceptible to blast. 
However, resistance of these cultivars were broken down before 1994 
season. On the other hand, some Egyptian rice cultivars namely, Giza 
175, Giza 177, Giza 178, Sakha 102, Giza 182 and Sakha 103 were 
complete resistance during this period. Giza 181 rice cultivar showed 
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resistant during the evaluating period except in 2004, 2005 and 2006 
seasons it showed some  infection in one or two locations with 2-4 score 
reaction. Sakha 101 was resistant up to 2002 and started to be infected 
from 2003 and 2004 seasons in one or two locations with the 
appearance of specific race IG-1 as the blast score ranged from 2-5 and 
the cultivars became completely susceptible or highly susceptible from 
2005 up to 2007 seasons from the disease. Concerning Sakha 104, it 
was infected in 1997 and 1998 in one or two locations and in 1999 in all 
three test locations by unknown blast race(s), and escaped during 2000 
to 2002 seasons. It started to be completely susceptible  from 2003 
season with the appearance of its specific race IB-45. 

 
Table (2): Type of infection of Egyptian cultivars and Japanese 

differential varieties from 1994 to 2007. 

varieties 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 

Giza171 
Giza172 
Giza175 
Giza176 
Giza181 
Giza177 
Giza178 
Sakha101 
Sakha102 
Giza182 
Giza159 
Reiho 
Sakha103 
Sakha104 
 
Toride 1 
PiNo.4 
Shin2 
BL1 
Kanto 51 
Tsuyuake 
Fuknishki 
Aichiasahi 
Zenth 
Dular 
Yashiromuchi 
Ishikarishiroke 

6 
7 
2 
6 
2 
2 
2 
2 
2 
1 
8 
7 
- 
- 
 

4-7 
2-5 
4-7 
2 
2 

2-4 
2 

7-8 
2 
2 

5-7 
5-7 

7 
6 
3 
8 
2 
2 
2 
2 
2 
2 
7 
6 
2 
2 
 

4-6 
2-4 
4-7 
2 
2 

2-4 
3 

4-9 
3 
3 
5 
7 

7 
7 
2 
7 
2 
2 
2 
2 
2 
1 
7 
6 
2 
2 
 

7 
2 
7 
2 

2-4 
5 

3-4 
4-8 
3 
2 

4-8 
4-7 

7 
8 
2 
7 
2 
2 
2 
2 
2 
2 
6 

2-7 
2 

2-4 
 

2-7 
4-7 
3-7 
2 

2-3 
2-5 
3 
7 
2 
3 
7 

4-7 

7 
7 
2 

4-8 
2 
2 
2 
2 
2 
2 

4-7 
8 
2 

3-4 
 

2-4 
4-7 
7 
3 
2 

2-4 
2-4 
5-7 
3 
2 

5-7 
2-4 

7 
7 
2 

4-7 
2 
2 
2 
2 
2 
2 

5-7 
5-7 
2 
4 
 

4 
5 
4 
2 
2 
4 
1 
5 

2-4 
2 

5-8 
4-5 

4-7 
4-7 
2 

4-7 
2 
2 
2 
2 
2 
2 

5-7 
4-6 
2 
2 
 

2-4 
4-6 
2 
2 
2 
2 
2 

5-6 
2 

2-4 
4-6 
2 

7-9 
5-7 
2 
4 
2 
2 
2 
2 
2 
2 

4-6 
4-6 
2 
2 
 

2-5 
4 
2 
2 
2 

2-5 
2 
6 
2 

2-4 
2-4 
2 

7-9 
6-9 
2 

4-7 
1 
2 
1 
2 
2 
2 

4-6 
5-6 
2 
2 
 

2-4 
5 
2 
3 
2 
4 
2 
4 
2 
4 
5 
2 

7-9 
7 
2 

4-7 
2 
2 
2 

2-4 
2 
2 

4-7 
4-7 
2 

2-5 
 
4 

4-7 
4 
2 
3 

3-4 
3 
6 
2 
2 

2-5 
2 

4-7 
4-6 
2 

4-6 
2-4 
2 
2 

2-5 
2 
2 

5-7 
4-5 
3 

4-6 
 

4 
5 
2 

2-4 
2 

4-6 
2 

4-6 
3 
2 

2-5 
2 

7 
7 
2 
7 

2-4 
3 
2 

4-6 
3 
2 

5-7 
2-4 
2 

4-6 
 
4 
6 

2-7 
2-4 
4 
5 

2-5 
7 
2 
2 
7 
5 

4-7 
5-7 
2 

4-6 
2-4 
2 
3 

4-6 
2 
2 

4-6 
4-6 
2 

4-6 
 
5 

4-6 
2 

2-5 
4 
5 

2-4 
6 
4 
2 
6 
5 

7 
7 
2 
7 
2 
2 
2 
7 
2 
2 
7 

4-6 
2 

4-7 
 
5 

4-7 
2 

2-4 
4-5 
4-7 
2 

4-6 
2 
2 

4-5 
2-3 

  
For the international and Japanese differential varieties, data in 

Table (2) revealed that all the evaluated rice varieties had a segregated 
reaction with resistant to susceptible in one, two or all locations. While, 
Toride 1 and Pi No.4 were susceptible in all locations except were 
escaped in some seasons in one, two or all locations  during evaluation 
period. Reaction of rice to blast was usually higher at the seedling stage 
(blast nursery and greenhouse tests) than at field reaction at tiller ing 
stage (multiplication test). This may be due to leaf age, since rice plants 
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were younger in the blast nursery and greenhouse than in the field test  
(Roumen 1992, Roumen et al 1992, Aidy et al 1994). 

 
2.2 -Multi-location test: 

A multilocation test was conducted to evaluate the level of 
resistance of the tested materials at tillering and mature growth stages 
and to isolate any new pathotype on promising lines or single-gene 
varieties. This test worked also as an early monitoring system for the 
occurrence of infection at different locations and level of infection at 
each location. (Sehly, et al., 2000). 

Fourteen Egyptian commercial rice cultivars were evaluated at 
adult stage in 18-22 locations distributed at six rice governorates from 
1996 up to 2007 growing seasons. Data in Table (3) show that Giza 
171, Giza 159, Giza 176 and Reiho rice cultivars were susceptible in 
most of the tested locations and ranged from 54.5 to 91%, 33.3 to 
100%, 23.8 to 100 and 17 to 90% in some locations, respectively. Giza 
181, Giza 177, Giza 178, Sakha 102, Giza 182 and Sakha 103 were 
completely resistant at all tested locations during this period. Sakha 101 
and Sakha 104 were resistant up to 2003 and susceptible in 15% of the 
tested locations starting from 2004 season, and their percentages of 
infected locations with susceptible reaction increased to 47.6, 85.7 and 
72.2 % in 2005,2006 and 2007 respectively. While Sakha 104 started to 
be broken down in 2004 and recorded a susceptible reaction in 15 % of 
all tested locations and this percentage increased to 28.6, 66.7 and 
44.4% in 2005, 2006 and 2007, respectively. Giza 172 and Giza 175 
were not tested throughout 2002 to 2007 season, (Table 3). Sehly et al. 
(2002) reported that some entries were resistant at all locations, while 
some other commercial cultivars were susceptible at all locations. Only 
few entries showed slight susceptible (type-4 lesion). This may indicate 
the existence of new pathotype(s) in such locations. In addition, high 
severity of infection and high number of infected entries at a location 
may indicate a high inoculum level in the area and more frequent 
pathotypes. According to Imbe (1998) the Egyptian varieties carried 
different blast resistance genes (Table 4). The genes Pi-a, Pi-ks, Pi-z 
and even unknown genes in Giza 171, Giza 172 and Giza 176 were 
ineffective under Egyptian condition because these varieties were highly 
susceptible to blast disease. Pi-a gene showed resistant level ranging 
from 14.3 to 20% and Pi-Ks showed 30.7 to 85% during 1994 up to 2003 
seasons (Table 5). While, the Egyptian resistant varieties Giza177, 
Giza178, Sakha102, Giza182 and Sakha103 were resistant and carrying 
different resistance genes (Table 4). Concerning Sakha 101, it has Pi-
ta2 according to Imbe (1998) with low level of resistance ranging from 
21.1 up to 70% from 1997 up to 2006 seasons, these were the same 
period of its release and breakdown (1999 to 2003 seasons). 
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Table (3): Percentage of locations with susceptible reaction to blast 
infection of commercial Egyptian rice cultivars cultivated in 
18 to 22 multi-location test at six rice governorates.  

Cultivars 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 

Giza171 90 85.7 54.5 80 80 85 88.9 83.3 90 91 85.7 74.7 

Giza172 90 95.2 54.5 70 70 48 NT NT NT NT NT NT 

Giza175 0 0 0 0 0 0 NT NT NT NT NT NT 

Giza176 100 66.7 31.8 70 75 85.7 88.9 83.8 90 33.3 81 74.7 

Giza181 0 0 0 0 0 0 0 0 0 0 0 0 

Giza177 0 0 0 0 0 0 0 0 0 0 0 0 

Giza178 0 0 0 0 0 0 0 0 0 0 0 0 

Sakha101 0 0 0 0 0 0 0 0 15 47.6 85.7 72.2 

Sakha102 0 0 0 0 0 0 0 0 0 0 0 0 

Giza182 0 0 0 0 0 0 0 0 0 0 0 0 

Giza159 100 95.2 100 90 90 76.2 77.8 94.4 100 66.7 23.8 16.7 

Reiho 90 85.7 40.9 65 55 61.9 77.8 17 90 19 33.3 22.1 

Sakha103 0 0 0 0 0 0 0 0 0 0 0 0 

Sakha104 0 0 0 0 0 0 0 0 15 28.6 66.7 44.4 

 
Table (4): Blast resistant genes in Egyptian cultivars estimated and 

suggested according to (Imbe 1998). 

variety Gene 

Giza171 Pi-a, Pi-ks, unknown gene (s) 

Giza172 Pi-a, Pi-ks, unknown gene (s) 

Giza175 Unknown 

Giza176 Pi-z, Pi-a, Pi-Ks,unknown (s) 

Giza181 Pi-20, Pi-b, Pi-ks 

Giza177 Pi-ta2*, Pi-sh 

Giza178 Pi-i (Pi 3), unknown gene (s) 

Sakha101 Pi-ta2* 

Sakha102 Pi-ta2* + Pi-i, Pi-sh 

Giza182 Unknown 

Giza159 Unknown 

Reiho Pi-ta2, Pi-a 

Sakha103 Unknown 

Sakha104 Unknown 

 
3- Effective resistant genes:       

Data representing the main level of resistance for Japanese 
differential varieties genes during 1994-1996 period are presented in 
Table (5). Lower levels for Pi-a in Aichi Asahi and Pi-ks in Shin2 with 20 
and 31%, while higher level of resistance for Pi-b in BL1 followed by Pi-
k in Kanto 51 and Pi-m in Tsuyake with 90, 85 and 80%. The level of 
rest resistant genes ranged from 45 to 76%. For the second period i.e. 
1997 up to 2000, Pi-z in Fukunishiki followed by Pi-K in Kanto 51 with 
95.6 and 93.4%, while Pi-a in Aichi Asahi still the lower level one with 
14.3% followed by Pi-ta2 in Pi No.4 with 21.1%. For the period of 2001 
to 2004, the resistance levels for all Japanese differential varieties 
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genes ranged from 60 to 95% except Pi-a and  Pi-ta2 with 15 and 25%, 
respectively (Table 5). Sehly et al., (2002)  evaluated  20 isolates of 
Pyricularia grisea on Japanese differential varieties, each with a specific 
major genes for blast resistance, the isolates were representing the six 
rice-growing governorates. Pi-zt in Toride 1, Pi-z in Fukunishiki, Pi-b in 
BL 1, and Pi-k in Kanto 51 were completely resistant against the 20 
tested isolates.  Pi-ta in Yashiro Mochi, Pi-ks in Shin 2, and Pi-a in Aichi 
Asahi showed 80, 90 and 100% susceptibility to the tested isolates.  
However, Pi-km in Tsuyake and Pi-i in Ishikari Shiroke showed moderate 
level of resistance, with 40 and 60% susceptibility, respectively. In 
addition, they observed before in 1988 season that Pi-zt in Toride 1 was 
moderately resistant (46.7% resistance) against the 30 isolates of P. 
oryzae.  Pi-z in Fukunishiki, Pi-k in Kanto 51, Pi-km in Tsuyake, and Pi-b 
in BL 1 showed 86.7, 90, 93.3, and 96.7% resistance against 30 tested 
isolates, respectively. Highly susceptible genes Pi-ks in Shin 2 and Pi-a 
in Aichi Asahi had 23.3 and 33.3% resistance, respectively. Eizenga et 
al., (2006) screened 91 accessions for presence of the R-genes, out of 
these entries five Egyptian entries i.e. Egyptian yasmine, GZ 1368-5-4 
and GZ 5594-23-1-2 have Pi-b and Pi-ta, while GZ 5578-2-1-2 has Pi-ta, 
Pi-Ks, and Pi-z genes, GZ 5830-48-2-2 has Pi-b and Pi- Ks. 
 
Table (5): levels of resistance of blast resistant genes in japanese  

differential varieties to Egyption isolates of Pryicularia 
grisea inoculated under greenhouse test, Sakha (20 isolates 
each season in the period of 1994-1996  and 140 isolates in 
the period of 1997-2004). 

Japanease differential  
variety 

% of resistance 

Pi- Genes 1994-1996 1997-2000 2001-2004 

1- Shin 2 Pi-ks 31 30.7 85 

2- Aichi Asahi Pi- a 20 14.3 15 

3- Ishikari shiroke Pi-i. 53 92 80 

4- Kanto 51 Pi- k 85 93.4 95 

5- Tsuyake Pi- m 80 79.3 85 

6- Fukunishiki Pi-z 75 95.6 90 

7- Yashiro Mochi Pi-ta) 45 39.9 80 

8- Pi No.4 Pi-ta2 56 21.1 25 

9- Toride 1 Pi-zt  76 77.1 60 

10- BL1 Pi- b 90 67.6 85 

 
    4. Common race Identification: 

Rice blast fungus, P. grisea is known to be highly variable. Many 
investigators studied the physiological races of the fungus in different 
rice-growing countries (Atkins 1962, Yamada 1985). 

More than two hundred blast isolates collected from rice growing 
governorates during 1994 to 2006 were identified according to their 
reaction on the international differential varieties in the greenhouse 
under artificial inoculation conditions. The results in Table (6) show that 
during 1994 up to 1996, IC group followed by IB, ID and IG groups were 
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the common races representing 32.5, 15, 15 and 12.5%, respectively, 
while IE, IF, IH and II represented 7.5, 7.5, 5.0 and 3.3 respectively, the 
group IA was absent.  During 1997 up to 2000 period, all groups were 
represented, and IH and IG groups were the common races 
representing 29.6 and 25.8% respectively, while the rest groups ranged 
from 1.1 to 16.3%. During the third period (2001 up to 2004), the IG-1 
common race represented 50 % and it was specific on Sakha 101 rice 
cultivar and responsible for its breakdown. On the other hand, IB group 
which included IB-45 race as a specific race for Sakha 104 and also 
responsible for its breakdown and each of IC, ID, IF and IH representing 
10% for each, while each of IA, IE, and II were absent in this period. 
The last period (2005 and 2006 seasons) still IG group was the common 
race followed by IB and ID groups representing 20% for each. IC and IF 
groups were representing 10% for each, while, IA, IE, IH and II groups 
were absent in this period. Bidaux  (1976) and Notteghem (1981) 
observed that virulent strains existed for all the identified genes of 
vertical resistance and most of the strains possessed virulent genes, 
which were not necessary for their survival. Sehly et al (2000) 
inoculated forty-five isolates of P. grisea inoculated on eight 
international differential varieties. The most common races were IH-1 
(36. 6%), I D-race group (17.8%), I A (13.3%), I G-1 (13.3%) and 
avirulent race group II (9.0%). In Egypt, El-Kazzaz (1973) identified 5 
races from 10 isolates as IB-47, IC-17, IF-3, IH-1, and II-1. Abdel-Hak 
(1981) identified IA-13, IB-55, and IC-5 in 1975 season; 10 races were 
identified in 1977. Kamel et al. (1985) recorded 31 races from 121 
isolates of P.  oryzae. IR28,IR 50, and IR 1626-203 and Giza 180 were 
found resistant to all tested races, while Giza 159 and Reiho were 
susceptible to almost all races, except II. Sehly et al. (1993) identified 
60 isolates collected in 1989, 1990, and 1991 seasons on international 
differential varieties with 20 isolates in each season. Five race groups 
were identified in the three seasons, including IC, ID, IG, IH and II. 
Races identified in 1989 were IG (35%), IH1 (30%), IC29 and IC25 
(20%), ID5 (10%), and II (5%). In 1990 season, ID13 and ID15 
represented 55% of the isolates; IC17, IC25, and IC29 (40%); and IH1 
(5%). In 1991 season, ID13 and ID15 represented 40% of the isolates; 
IH1 (25%); IG1 (20%);l and IC3, IC13 and IC21 (15%). These results 
are agreement with the findings of Sehly et al (2002) who showed the 
distribution of races at the different governorates. Moldenhauer et 
al.(1992) evaluated nine parents to rice blast races IB-49 and IC-17. 
The mode of inheritance to rice blast fungus races IC-17 and IB-49 for 
the resistant parents (Race IC-17: Mars, Zenith, Katy, Raminad strain 3 
and Pi No.4; Race IB-49: Katy, Raminad strain 3 and Pi No.4) is in 
general, dominant and monogenic in nature. Two complementary genes 
for resistance to race IB-49 are evident in the resistant parent 
NP125.Wang et al. (2007) inoculated 141 rice entries with blast race IC-
17 to verify the presence of Pi-ta gene, 41 accessions were resistant to 
IC-17, to verify the presence and absence of the Pi-ta gene, two 
additional DNA markers that amplify different parts of the Pi-ta gene, 20 
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rice accessions containing cultivars that were resistant to IC-17 must be 
due to other R-genes.   

 
Table (6): Common races of Pyricularia grisea identified through 1994-

2006 period as percent of occurrence 

Race group 
Mean percent of occurrence 

1994-1996 1997-2000 2001-2004 2005-2006 

IA - 6.7 - - 

IB 15.0 8.3 10 20 

IC 32.5 5.2 10 10 

ID 15.0 16.3 10 20 

IE 7.5 2.5 - - 

IF 7.5 1.1 10 10 

IG 12.5 25.8 50 40 

IH 5.0 29.6 10 - 

II 3.3 4.5 - - 

Common 
race   

IE-7,ID-
15,IF-4, IC-

13, IH-1 
and II 

IH-1,IG-1, 
IA-109, ID-
13 and  IC-

13 

IG-1*, IB-
45**, IH-

1,IC-31 and 
ID-3 

IG-1,IB-45, 
ID-15 and 

IC-13 

             IG-1*  Specific race for Sakha 101               IB-45**  Specific race for Sakha 104      
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 أصناف األرز المصرية لمقاومة مرض اللفحة خالل أربعة عشر عاما بعض تقييم
د السديد عدالس سدع ، 2محمد محمدد المدال ي ،1صالح محمود الوحش ،1محمد رشدي سحلي

   2إبراهيم رزق عايدي و 2الشافعي سعد ربيع عبد الفتاح ،1بدر
 مصر -مر ز البحوث الزراعية  -معهد بحوث أمراض النباتات  -بحوث أمراض األرزقسم 1
  مصر -معهد بحوث المحاصيل الحقلية ـ مر ز البحوث الزراعية -قسم بحوث األرز 2

 

المزارع وصر, م –سخا كفر الشيخ ب – األرزحوث والتدريب في أجريت هذه الدراسة بمركز الب
دراسة تقييم ال واستهدفت. 2007موسم  حتى 1994اعتبارا من موسم  اإلرشاديةالبحثية التابعة له, والحقول 

ات لمحافظاالشديدة في  اإلصابةالمصرية التجارية لمرض اللفحة في مرحلة البادرة وفي بؤر  األرزأصناف 
ية سيولوجاألرز وكذلك التعرف علي جينات المقاومة الفعالة في هذه األصناف والسالالت الف التي تزرع

 تحت الظروف المصرية.  ( Pyricularia grisea)  للفحةالمسبب  لفطرلالشائعة 
انية إلضافة إلي عشرة أصناف يابوقد أستخدم خالل فترة الدراسة أربعة عشر صنف أرز مصري با

اقع هي، . حيث قيمت جميعها في ثالث مو( IDVs) فين من األصناف العالمية المفرقةوصن ( JDVs) مفرقة
حقل  باراختالطبيعية في  ألعدويتحت ظروف  ) البحيرة( زرزورة –)الغربية(، جميزة )كفر الشيخ( سخا

ن أصناف تائج أفي مرحلة البادرة تحت ظروف حقل اللفحة فقد أظهرت الناللفحة . بالنسبة للمقاومة الحقلية 
 في كل السنواتوالصنف ريهو أصيبت في جميع المواقع  159، جيزه  172، جيزه 171األرز جيزه 

 101ا . أيضا الصنفين سخ 2005باستثناء الصنف ريهو حيث هرب من اإلصابة في بعض المواقع في موسم 
,  1997مواسم  باستثناء 2002موسم  حتى 1994موسم  أظهرا مقاومة من بداية الدراسة 104و سخا   

. وبداية  4-2في موقع أو كل المواقع بدرجة تتراوح من  104حيث أصيب الصنف سخا    1999 , 1998
م من موس واعتبارا،صفة المقاومة لهذين الصنفين في بعض المواقع  انكسرت 2004و  2003من موسم 

 إال في بعض بلم يص 181حقل اللفحة . الصنف جيزه  اختباراتأصيب في كل مواقع  2007 حتى 2005
،  178، جيزه 177، جيزه  175نما األصناف جيزه . بي2007موسم  تحي 2004موسم المواقع اعتبارا من 

ة خالل فتر االختباراتأظهرت مقاومة كاملة في جميع مواقع  103، سخا    102، سخا    182جيزه 
 الدراسة. 

 (Adult stage)علي الجانب األخر تم تقييم كل األصناف السابقة خالل المراحل المتقدمة من النمو
- 18 من )مصايد األصناف في مواقع مختلفة 2007حتي موسم  1996خالل الفترة من موسم حيث تم شتلها 

د . وقرز الستةاأل زراعة موقع سنويا( موزعة علي الحقول اإلرشادية لبعض المزارعين في محافظات 22
 ، و ريهو أصيبت في معظم مواقع 176، جيزه  159، جيزه  171أظهرت النتائج أن األصناف جيزه 

 103، سخا   102، سخا    182، جيزه  178، جيزه  177، جيزه  181بينما األصناف جيزة  االختبار
 تهمااوممق استمرت 104   ، سخا 101كانت مقاومة في جميع المواقع خالل فترة الدراسة. والصنف سخا   

ريجيا مستوي اإلصابة تد وازداد% من المواقع  15أصيبا في  2004من موسم  واعتبارا 2003موسم  حتى
علي الترتيب أما  2007و 2006،  2005 اسم% في مو 72.2،  85.7،  47.6إلي  101للصنف سخا   
 % خالل نفس الفترة. 44.4،  66.7،  28.6اإلصابة تدريجيا إلي  ازدادتفقد  104الصنف سخا   
ب خالل الفترة % علي الترتي 31،  20إلي   a-Pi   ،sK-Piمستوي المقاومة للجينات  انخفض

 80و  85،  90حيث كانت  Pi-b  ،Pi-k  ،Pi-mمستوي المقاومة للجينات  زاد بينما 1996 حتى 1994
،  Pi-zمقاومة في جينات المقاومة كان أعلي مستوي لل 2000 حتى 1997% علي الترتيب أما في الفترة 

K-Pi  بينما الجينات  93.4،  95.6حيث تراوحتa-Pi  ،2a-Pi 21.1،  14.3اعليتها إلي ف انخفضت  %
% فيما  95 -60 بين فاعلية معظم جينات المقاومة تتراوح تكان 2004 حتى 2001المرحلة األخيرة  في أما

 .ب % علي الترتي 25،  15ا إلي كفاءته انخفضتحيث  a-Pi  ،2ta-Piعدا جينات 
األكثر  هي ICالصوبة فقد أظهرت النتائج أن السالالت الفسيولوجية لمجموعة  الختباراتبالنسبة 

،  IE  ،IFموعة بينما السالالت الفسيولوجية التابعة لمج IGثم  IBالتابعة لمجموعة  السالالت شيوعا يليها
IH  وII  فإن  2006 حتى 2001الل الفترة من خبينما  2000 – 1997كانت نادرة خالل الفترة من

سئولة عن كسر كانت أكثر شيوعا والتي كانت تتبعا الساللة الم IGالسالالت الفسيولوجية التابعة لمجموعة 
لة عن كسر صفة والمسئو IB-45تقع تحتها الساللة والتي  IBيليها  101سخا   صفة المقاومة للصنف 

       .104سخا   المقاومة للصنف 
  

               


