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ABSTRACT 
 

Rice blast disease is one of the important diseases in Egypt as well as in 

most of the rice growing countries.  This study was conducted to clarify the host range 
of this disease in Egypt. Isolation of the causal organism of rice blast disease 
Pyricularia grisea  was obtained from some rice commercial cultivars i.e. Giza 171, 
Giza 176, Reiho and the susceptible check variety Giza 159, from both Sakha and 
Gemmiza experimental farms.  Also, some isolates were obtained from different 
weeds collected from rice growing governorates during 1999 and 2000 seasons. Eight 
rice isolates were identified as 6 races on the international differential varieties, while 
fifteen weed isolates were identified as 4 races.  Some weeds were found to serve as 
secondary hosts for rice blast fungus, i.e. Cyperus rotundus  L., Cyperus 
alopecuroides R. Ottb., Echinochloa crus-galli L. Beauv., Echinochloa colona L. Link., 
Elusine indica L. Gaern., Dinebra retroflexa Panz., Panicum repens L., Leersia 
hexandra Sw., Digitaria nodosa Parl., Setaria verticillata L. Beauv. and Paspalum 
distichum  L. The identified isolates of rice race groups were IB (37.5%), IC (25%), IG 
(25%) and  ID (12.5%), while the identified weed races were IG-1 (6.6%),  IB (26.7%)   

and ID (6.7%). All rice physiological races were able to infect the susceptible rice 
cultivars, as well as some new resistant cultivars as; Sakha 104, Sakha 101, Giza 
177, Giza 181 and Giza 182 and some weeds during 1999 and 2000. While some 
weed races were able to infect their original hosts and some old susceptible rice 
cultivars.  Also, some weed races were able to infect  other weeds besides their 
original hosts. Some new virulent and specific blast races to rice cultivars Sakha 104 
and Sakha 101 were appeared and caused a breakdown of resistance genes of both 
cultivars. Some races were virulent to Sakha 104 cultivar only, and the other specific 
for infecting Sakha 101. While some races able to infect both cultivars and the other 
were avirulent to the same cultivars during the period from 1999 to 2008.  
Keywords : Blast disease,  Pyricularia grisea, Host range,  Races, weeds, Rice 

cultivars. 
 

INTRODUCTION 
 

Blast, casued by Pyricularia grisea (Cooke) Sacc. {synonym 
Pyricularia oryzae Cavara, teleomorph Magnaporthe grisea (Hebert) Barr; 
Rossman et al., 1990}, is a serious disease of rice. The fungus also 
parasitizes more than 50 other species of grasses and sedges, many of 
which are common weeds in rice fields (Ou, 1985).The host range of a 
pathogen is important in disease management, since the field grasses may 
serve as subsidiary hosts for the causal organism. The host range may also 
play an important role in the variability of this fungus, as some isolates of P. 
grisea from some grasses may have the ability for completing mating type 
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with some isolates from rice to produce the perfect stage (Mekwatanakarn et 
al., 1999). Populations of the fungus from weeds epidemiologically could be 
an important source of inoculum for some rice cultivars (Mackill and Bonman 
, 1986). P. grisea infects some weeds such as, i.e. Cyperus rotundus  L., 
Echinochloa crus-galli L. Beauv., Echinochloa colona L. Link., Elusine indica 
L. Gaern., Dinebra retroflexa Panz., Panicum repens L., Leersia hexandra 
Sw., Digitaria nodosa Parl., Setaria spp, Paspalum distichum  L. (Suzuki and 
Hashimoto 1953, Asuyama 1963, Yaegashi 1977, Borromeo et al., 1993). 
Cross infection was found among different weed isolates and some rice 
varieties ,  Johnson (1954) reported that isolate of P. oryzae from  E. crus-
galli was slightly to moderatlely pathogenic to certain rice varieties and isolate 
from Digitaria sanguinalis is pathogenic to rice varieties such as Caloro and 
Colusa. Kamel (1975) reported that Pyricularia oryzae  can not infect all the 
tested species of Cyperus (Cyperus rotundus, C. alopeuroides, C.difformis) 
and on the other hand is capable of infecting Echinochloa crus-galli, E. 
colona  and Setaria glucan  .  It was also capable of infecting crab grass 
(Digitaria sanguinalis) inducing circular brown spots.  He added that 
Pyricularia isolated  from Digitaria was capable of infecting its own host, and 
E. crus-galli . and  E. colona  but not rice.  Pyricularia  from E. crus-galli and 
E. colona  were capable of infecting its own hosts, E. crus-galli and rice 
plants.  Pyricularia  from Digitaria  or E. crus-galli  did not attack E. colona, 
while P. oryzae  is capable of infecting E. crus-galli  and E. colona. Mackill 
and Bonman (1986) reported that some grasses were not susceptible to 
Pyricularia grisea from rice although isolates from those grasses readily 
infected their original hosts. They indicated also that rice cultivars were 
susceptible to isolates from Echinochloa colona  and Leersia hexandra. 
Similarly, E. colona was susceptible to some isolates originating from rice. 
Srinivas et al. (1998) reported that the rice blast fungus Pyricularia grisea was 
isolated from two weed hosts, Digitaria ciliaris and D. marginata  which were 
severely infected with blast and pathogenicity was confirmed. On cross 
inoculation to rice plants, typical blast symptom was observed. By inoculating 
the international differential varieties, the race of weed hosts was found to be 
identical to that of rice (IC-12) which infects rice plant. There are two kinds of 
field evidence to indicate the existence of physiologic races of Pyricularia 
oryzae.  The first is the breakdown of disease resistance of a variety in a 
given location and the second is the great differences in varietal reaction 
according to varied locations, Chiu et al. (1965).  The daughter conidia  of 
Pyricularia oryzae from monosporodial culture could also be separated into 
many pathogenic races and differ from each other in pathogenicity to rice 
varieties and physiological characteristics, (Giatgong and Frederiksen ,1969 
and  Ou and Nugue ,1970). The frequency of spontaneous mutation, in which 
a fungus strain previously avirulent to a cultivar, becomes virulent to it, 
Katsuya and Kiyosawa (1969). Many pathogenic races of Pyricularia oryzae  
may occur in a blast nursery at any time of the year.  The kind and frequency 
of these races vary greatly.  This may explain why  cultivars showing a 
resistant reaction in one test may become susceptible in another. 
Quamaruzzaman and Ou (1970). In Egypt, Sehly et al. (1993) used 8 
international differential varieties to identify races of 60 isolates of Pyricularia 
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oryzae  collected during three consecutive years.  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%), IC3, IC13 and IC21 
(15%). Sehly et al. (2000) inoculated forty five isolates of Pyricularia  grisea  
to the eight international differential varieties.  The most of common races 
identified were IH-1 (36.6%), ID race group (17.8%), IA race group (13.3%), 
IG-1 (13.3%) and the avirulent race group II (9%). As a result of high race 
shifting and big change in prevalence of specific races for highly susceptible 
old rice cultivars; Giza 159 and Reiho were escaped from the disease in 
some locations in 2005 season and became resistant. 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 due to appearance of specific  virulent races for the two 
cultivars. IB-45 was a specific race for Sakha 104, while IG-1 for Sakha 101, 
the race shifting was coupled with the extension of the cultivated areas of 
those cultivars, whereas , these races were appeared when the cultivated 
area by both cultivars covered 75% of the total Sehly et al., (2008). The main 
objective of this study is to investigate whether some grasses in Egypt serve 
as collateral hosts for P. grisea and keep the fungus survive through the off- 
season when rice is not grown.  
 

MATERIALS AND METHODS 
 

Blast sample collections from rice and weeds : 
 Eight isolates of P. grisea  were isolated from rice cultivars during 
1999 season from Kafr El-Sheikh and Gharbia, while 15 isolates were 
obtained  from different weeds in 1999 and 2000 seasons, from Kafr El-
Sheikh, Gharbia, Beheira and Sharkia governorates.  Rice blast isolates were 
obtained from samples of Giza 171, Reiho, Giza 176 and Giza 159, while 
weed isolates were obtained from Cyperus rotundus L., C. alopecuroides  R. 
Ottb., Elusine indica L., Echinochloa colona L. Link.,E. crus-galli L. Beauv., 
Dinebra retroflexa Panz., Paspalum distichum L., Panicum repens L., Setaria 
verticillata L. Beauv., Digitaria nodosa  Parl. and Leersia hexandra  Sw. 

In another trail the same rice varieties were evaluated under artificial 
inoculation with different races of blast fungus which isolated from Sakha 
101, Sakha 104 and some differential varieties during 2002 to 2008. All races 
were collected from different locations.   
Isolation method of the causal organism : 
 Sporulation was induced on infected rice leaves by overnight 
incubation in petri dishes at 25oC and 100% relative humidity under 
continuous fluorescent light.  Single conidium isolates were generated by 
streaking conidia from sporulating lesions on 2% water agar (WA) for ~ 24 hr, 
then the germinated single conidia were picked and transferred to water agar 
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for another 24 hr. The tip of single hyphae was cut and grown on banana 
dextrose agar medium 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 
paper having the fungus isolates were cut into small pieces.  Pieces obtained 
from each isolate were altogether introduced into a plastic vial and kept at -
20oC for a long-term storage (Mekwatanakarn et al., 1999). 
Pathogenicity, race identification and cross infection : 
 Pathogenicity test, race identification studies and cross inoculation 
were carried out for the obtained isolates.  Eleven commercial rice varieties, 
11 weeds and 8 international differential varieties (IDV) (Atkins et al., 1967) 
were included for evaluation under greenhouse condition in each test for 
each isolate. Each tray was planted with 29 entries having Giza 159 as a 
susceptible  check variety.  Seedlings were ready for inoculation at 3-4 leaf 
stage, about 3-4 weeks after sowing.  For spore production, isolates were 
grown on banana dextrose agar medium (200 g banana, 15 g glucose, 15 g 
agar/1000 ml water).  100 ml of spore suspension was prepared from each 

isolate and adjusted to 5x104 spores/ml, gelatin was added to the inoculation 
in concentration of 2.5 g/L (Bastiaans, 1991) 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
o
 for 24 hr, and then moved to the greenhouse.  Seven days 

after inoculation, the reaction of tested entries to blast was scored.  
Disease assessment : 

Blast reaction for greenhouse studies was recorded according to the 
Standard Evaluation System for Rice, IRRI (1996): a 0-9 scale as follows :  

0 = no lesions; 
1 = small brown specks of pinhead size; 
2 = larger brown specks; 
3 = small, roundish to slightly elongated necrotic gray spots, 1-2 mm in 

diameter, with a brown margin; 
4 = lesions elliptical with a gray center and brown margin, 1-2 cm long, 

< 2% of leaf area damage; 
5 = lesions < 10% of the leaf area; 
6 = lesions 10-25% of the leaf area; 
7 = lesions 26-50% of the leaf area; 
8 = lesions 75% of the leaf area; 
9 = more than 75% of the leaf area died. 

Reactions 1,2 = Resistant (R)       Reaction 3 = Moderately resistant (MR)  
Reactions 4-6 = Susceptible (S)    Reactions 7-9 = Highly susceptible (HS) 

 
RESULTS AND DISCUSSION 

 

Isolation of the causal organism of blast disease : 
Infected rice samples with blast disease were collected from different   

rice cvs. from Sakha and Gemmiza during 1999 season.  Results in Table (1) 
show that 8 isolates were successfully purified by a single spore technique 
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and gave Pyricularia grisea. These isolates were identified as 6 races on the 
international differential varieties.  Fifteen isolates from infected weeds were 
collected in 1999 and 2000 seasons and identified as four races (Table 2). 
Isolation of P. grisea from rice, graminaceous and nongraminaceous weeds 
were in the line with earlier investigators as Asuyama (1963), Yaegashi 
(1977), Mackill and Bonman(1986), Borromeo et al.(1993), Mekwatanakarn et 
al. (1999). 
 
Table (1): Races of P. grisea identified from diseased rice samples 

collected from different locations and cultivars  in 1999 
season 

Isolate 
number 

Governorate District 
Source of sample 

(Variety) 
Race 

1 
2 
3 
4 
5 
6 
7 
8 

Gharbia 
" 
" 
" 

Kafr El-Sheikh 
" 
" 
" 

Gemmiza 
" 
" 
" 

Sakha 
" 
" 
" 

Giza 171 
Reiho 

Giza 176 
Giza 159 
Giza 171 

Reiho 
Giza 176 
Giza 159 

IG-1 
IB-45 
IB-45 
ID-1 
IC-1 
IC-5 
IG-1 
IB-13 

 
Table (2): Races of P. grisea  identified from diseased weed samples 

collected from different locations and weeds  in 1999 and 
2000 season 

Isolate 
number 

Governorate District Source of sample (Host) Race 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

Gharbia 
" 
" 

Beheira 
Sharkia 
Gharbia 

Kafr El-Sheikh 
" 
" 
" 
" 

Gharbia 
" 
" 
" 

Gemmiza 
" 
" 

El-Rahmania 
Abu-Kabeer 

Mehalet Rouh 
Beiala 
Sakha 

" 
" 
" 

Gemmiza 
" 
" 
" 

Cyperus rotundus 
Cyperus  alopecuroides 

Echinochloa colona 
Elusine indica 
Elusine indica 
Elusine indica 
Elusine indica 

Echinochloa crus-galli 
Dinebra retroflexa-2 
Dinebra retroflexa-1 

Digitaria nodosa 
Panicum repens 

Paspalum distichum 
Leersia  hexandra 
Setaria verticillata 

IG-1 
IG-1 
IG-1 
ID-13 
IG-1 
IG-1 
IG-1 
IB-57 
IG-1 
IB-61 
IB-57 
IG-1 
IB-61 
IG-1 
IG-1 

 
Pathogenicity test and race identification : 
1-  Rice isolates : 

The virulence of the obtained isolates was determined by the inoculation 
of each individual isolate on ten commercial rice cvs. in addition to the 
susceptible check variety Giza 159. Results in Table (3) show that the eight 
rice isolates were virulent to the old commercial rice cv. Giza 171 and the 
susceptible check cv. Giza159, while Giza 176 was susceptible to only 5 
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isolates.  However, only the isolate No. 6 (identified as race IC-5) was virulent 
to Sakha 101, while isolates No. 4 and 5 (races ID-1 and IC-1 )  were virulent 
to Giza 178, isolates No. 1, 5, 7 (races IG-1, IC-1 and IG-1) were virulent to 
Giza 177, isolates No. 2, 4, 5 and 6 (races IB-45, ID-1, IC-1 and IC-5) were 
virulent to Sakha 104. On the other hand, no isolates were able to infect the 
cv. Sakha 103 (Table3).The reaction of the eight isolates on the differential 
varieties is presented in Table (4). Data show that the eight isolates collected 
from different rice cvs. were identified as 6 races, i.e. two isolates from each 
of IB-45 and IG-1 and one isolate from each of IB13, IC-1, IC-5 and ID-1. This 
reaction of international differential varieties and the ability of infection to 
some new commercial cultivars  revealed high level  of variability among  rice 
isolates. These results are in agreement with the findings of Kamel (1975),Ou 
(1975), Sehly et al.(1993 and 2000). They reported a wide variation among 
isolates of P. grisea in Pathogenicity to rice varieties and identified many 
pathogenic  races belonging to different race groups. 
 
Table (3): Reaction of commercial rice cvs. to some P. grisea  rice 

isolates collected from Sakha and Gemmiza, 1999 and 2000 
seasons. 

No. Variety 

Location / Isolate number / Race / Infection type 

Gemmiza Sakha 

1 2 3 4 5 6 7 8 

IG-1 IB-45 IB-45 ID-1 IC-1 IC-5 IG-1 IB-13 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

Giza 171 
Giza 176 
Giza 177 
Giza 178 

Sakha 101 
Sakha 102 
Sakha 103 
Sakha 104 
Giza 181 
Giza 182 
Giza 159 

S 
MR 
S 
R 
R 
R 
R 
R 
R 
R 
S 

S 
MR 
R 
R 
R 
R 
R 
S 
S 
S 
S 

S 
MR 
R 
R 
R 
S 
R 
R 
R 
R 
S 

S 
S 
R 
S 
R 
R 
R 
S 
R 
R 
S 

S 
S 
S 
S 
R 
S 
R 
S 
R 
R 
S 

S 
S 
R 
R 
S 
R 
R 
S 
S 
S 
S 

S 
S 
S 
R 
R 
R 
R 
R 
R 
S 
S 

S 
S 
R 
R 
R 
R 
R 
R 
R 
R 
S 

1-2 = Resistant (R), 3 = Moderately Resistant (MR ) and 4-6 = Susceptible (S) 

 
Table (4): Reaction of international differential varieties to  rice isolates 

of P. grisea  for race identification 
No. International 

differential 
varieties 

Isolate number / International race no./ Infection type 

1 2 3 4 5 6 7 8 

IG-1 IB-45 IB-45 ID-1 IC-1 IC-5 IG-1 IB-13 

1 
2 
3 
4 
5 
6 
7 
8 

Raminad Str.3 
Zenith 
NP-125 
Usen 
Dular 

Kanto 51 
CI 8970 S 

Caloro 

R 
R 
R 
R 
R 

MR 
S 
S 

R 
S 
R 
S 
R 
R 
S 
S 

R 
S 
R 
S 
R 
R 
S 
S 

R 
R 
R 
S 
S 
S 
S 
S 

R 
R 
S 
R 
R 
S 
S 

HS 

R 
MR 
S 
S 
S 

MR 
S 
S 

R 
R 
R 
R 
R 
R 
S 
S 

R 
S 
S 
S 
R 
R 
S 
S 

1-2 = Resistant (R), 3 = Moderately Resistant (MR ) and 4-6 = Susceptible (S) 
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2- Weed isolates :    
a- Weed isolates of race group IG-1 : 
   The fifteen isolates of P. grisea  isolated from different weeds in 
1999 and 2000 seasons were inoculated on the source weed and  other 
weeds in the study, beside 10 commercial cvs. and the susceptible check 
variety Giza 159.  Out of the 15 isolates of P. grisea isolated from different 
weeds, 4 races were identified, Tables (5). The most common race was IG-1 
(10 isolates), two isolates from each of IB-57 and IB-61 were found, and only 
one was identified as ID-13. 
Among the 10 isolates identified as IG-1, 8 isolates were virulent to the 
susceptible cvs. Giza 159 and 7 on Giza 171, Table (5). Two isolates i.e. No. 
10 and No. 14 which were obtained from Cyperus alopecuroides  and Elusine 
indica  were avirulent to the susceptible and resistant commercial cultivars; 
Giza 171, Giza 176, Giza 159, Giza 177, Giza 178, Giza 181, Giza 182, 
Sakha 101, Sakha 102, Sakha 103 and Sakha 104 
 
Table (5): Reaction of commercial rice cultivars to some weed isolates 

of P. grisea belonging to race IG-1 

No. Variety 

Isolate number / Race / Infection type 

9 10 11 13 14 15 17 20 22 23 

IG-1 IG-1 IG-1 IG-1 IG-1 IG-1 IG-1 IG-1 IG-1 IG-1 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

Giza 171 
Giza 176 
Giza 177 
Giza 178 

Sakha 101 
Sakha 102 
Sakha 103 
Sakha 104 
Giza 181 
Giza 182 
Giza 159 

S 
R 
R 
R 
R 
R 
R 
R 
R 
R 
S 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

S 
S 
R 
R 
R 
R 
R 
R 
R 
R 
S 

S 
MR 
R 
R 
R 
R 
R 
R 
R 
R 
S 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
S 

S 
S 
R 
R 
R 
R 
R 
R 
R 
R 
S 

S 
S 
R 
R 
R 
R 
R 
R 
R 
R 
S 

S 
S 
R 
R 
R 
R 
R 
R 
R 
R 
S 

S 
R 
R 
R 
R 
R 
R 
R 
R 
R 
S 

1-2 = Resistant (R), 3 = Moderately Resistant (MR ) and 4-6 = Susceptible (S) 

 
b- Weed isolates of other race groups : 

Data in Table (6) indicated that the five weed isolates identified as IB-57, 
IB61 and ID-13 were all pathogenic to the susceptible cvs. Giza 171 and 
Giza159.However, Giza 176 was susceptible  to 4 isolates (2 of each of IB-57 
and 61).The blast-resistant commercial cultivars Giza 177, Giza 178, Sakha 
101, Sakha 102, Sakha103,Sakha104, Giza 181 and Giza 182 were resistant 
to all tested races.The 15 isolates of P. grisea collected from different weeds 
have the ability to infect the old commercial rice cultivars but not the new 
ones. This may be due to the low spectrum of virulence of weed isolates to all 
resistance genes in the new commercial rice cultivars. 
Cross infection between rice and weed isolates on different rice 
cultivars and weeds : 
1-  Rice isolates : 

Results in Table (7) indicated that the cultivars Giza 171 and Giza 159 
were susceptible to all tested rice blast races, while Giza 176 was susceptible 
to all tested races from Sakha, while it was susceptible to IB-45 and ID-1 at 
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Gemmiza. All tested races obtained from  rice were avirulent to Cyperus 
rotundus  and Cyperus alopecuroies, while Echinochloa colona  was 
susceptible to  all  tested  races  except  IB-45 and IG-1 (isolates No. 2 and 
7),Echinochloa crus-galli  was only susceptible to IC-1, IC-5 and IB-13 (No. 5, 
6 and 8).  Results also revealed that races of Sakha had a wider spectrum of 
virulence to different weeds than those of Gemmiza, i.e. IC-1 was virulent to 
12 of 14 tested hosts, and IC-5 was virulent to 10 hosts.  IG-1 (No. 1) isolated 
from Giza 171 at Gemmiza was virulent to 3 out of 14 hosts, while IB-45 from  
Reiho (at Gemmiza) was virulent to 6 only.  The only avirulent race to all 
tested weeds was IG-1 (isolate No. 7) which was isolated from Giza 176 at 
Sakha. 
 
Table (6): Reaction of commercial rice cvs. to some weed  P. grisea 

isolates belonging to different race groups 

No. Variety 

Isolate number / Race / Infection type 

16 19 18 21 12 

IB-57 IB-57 IB-61 IB-61 ID-13 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

Giza 171 
Giza 176 
Giza 177 
Giza 178 

Sakha 101 
Sakha 102 
Sakha 103 
Sakha 104 
Giza 181 
Giza 182 
Giza 159 

S 
S 
R 
R 
R 
R 
R 
R 
R 
R 
S 

S 
S 
R 
R 
R 
R 
R 
R 
R 
R 
S 

S 
S 
R 
R 
R 
R 
R 
R 
R 
R 
S 

S 
S 
R 
R 
R 
R 
R 
R 
R 
R 
S 

S 
R 
R 
R 
R 
R 
R 
R 
R 
R 
S 

1-2 = Resistant (R), 3 = Moderately Resistant (MR ) and 4-6 = Susceptible (S) 

 
Table (7): Reaction of different rice and weed hosts to eight rice isolates 

of P. grisea collected during 1999 season 

No. 

 
Rice cultivars 

and 
weeds 

Location/Isolate number / Source of sample (Variety) / 
Reaction 

Gemmiza Sakha 

1 2 3 4 5 6 7 8 

Giza 
171 

Reiho Giza 
176 

Giza 
159 

Giza 
171 

Reiho Giza 
176 

Giza 
159 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

Giza 171 
Giza 176 
Giza 159 

Cyperus rotundus 
Cyperus alopecuroides 

Echinochloa colona 
Echinochloa crus-galli 

Dinebra retroflexa 
Digitaria nodosa 
Elusine indica 

Setaria verticillata 
Leersia hexandra 

Paspalum distichum 
Panicum repens 

+ 
- 
+ 
- 
- 
+ 
- 
- 
- 
- 
- 
- 
- 
- 

+ 
- 
+ 
- 
- 
- 
- 
+ 
+ 
- 
- 
- 
+ 
+ 

+ 
+ 
+ 
- 
- 
+ 
- 
- 
- 
- 
- 
- 
- 
- 

+ 
+ 
+ 
- 
- 
+ 
- 
- 
- 
- 
+ 
+ 
- 
- 

+ 
+ 
+ 
- 
- 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
- 
- 
+ 
+ 
+ 
+ 
+ 
- 
+ 
- 
+ 

+ 
+ 
+ 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

+ 
+ 
+ 
- 
- 
+ 
+ 
- 
- 
- 
+ 
- 
+ 
- 

 International race IG-1 IB-45 IB-45 ID-1 IC-1 IC-5 IG-1 IB-13 

- Resistan and + Susceptible 
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2- Weed isolates : 
Results in Table (8) indicated that the susceptible cultivars, i.e. Giza 171 

and Giza 159 were susceptible to all tested weed races except isolate No.10 
(IG-1 obtained from Cyperus alopecuroides), while Giza 176 was susceptible 
to all tested isolates except isolates No.9,10,13-15 and 23. Cyperus rotundus 
and C. alopecuroides were only susceptible to their original isolates (No. 9 
and 10). Also, Elusine indica, Leersia hexandra, Paspalum distichum and 
Panicum repens were resistant to all tested weed isolates except their 
original isolates. Each of Echinochloa colona, Echinochloa crus-galli, Digitaria 
nodosa  and Dinebra retroflexa  were susceptible to 8 isolates 
(No.11,12,13,14,15,16,18 and 19). Setaria verticillata was resistant to all the 
tested isolates except  No.22 & 23. Concerning the reaction of weed isolates 
on different rice cvs. i.e. Giza 171,Giza 176 and Giza 159, isolate No.10 (IG-
1) was avirulent to three tested cvs., while isolates No. 11, 12, 16, 18, 19, 20 
and 22 were virulent to the three cultivars. However, isolates No.9,13,14,15 
and 23 were virulent to Giza 171 and Giza 159 only.  
Effect of source and location on dominance of races : 
 Data in Table (9) and Fig. (1) indicated that four race groups were 
identified from rice, i.e. IB, IC, ID and IG, while 3 race groups were isolated 
from weeds, i.e. IB, ID and IG.  The most common races from rice were race 
group IB which represented 37.5% out of total races,  IC race group 
represented 25% collected only from Kafr El-Sheikh. ID race group 
represented 12.5% collected from Gharbia only and IG-1 race represented 
25% of the total, 12.5% from Kafr El-Sheikh and 12.5% from Gharbia. On the 
other hand,the most common weed race group was IG had represented 
66.6% out of total, 46.6% from Gharbia, 13.3% from Kafr El-Sheikh and 6.7% 
from Sharkia followed by IB race group with 20.0% from Kafr El-Sheikh and 
6.7% from Gharbia. ID represented 6.7% isolated from Beheira.  The 
virulence of rice isolates was higher than that of weeds.  This was indicated 
by the capability of rice isolates to attack more resistant genes. 
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Table (9).  Effect of source and location on the dominance of races of    
P. grisea  collected from rice and weeds 

Race 

Rice isolates % Weed isolates % 

Kafr 
El-Sheikh 

Gharbia Total (%) 
Kafr 

El-Sheikh 
Gharbia Beheira Sharkia 

Total 
)%) 

IB(13, 45, 57, 61) 
IC (1, 5) 

ID 13 
IG 1 

12.5 * 
25.0 

- 
12.5 

25.0 
- 

12.5 
12.5 

37.5 
25.0 
12.5 
25.0 

20.0** 
- 
- 

13.3 

6.7 
- 
- 

46.6 

- 
- 

6.7 
- 

- 
- 
- 

6.7 

26.7 
- 

6.7 
66.6 

Total 50 50 100 33.3 53.3 6.7 6.7 100.1 

*  Out of 8 isolates and ** Out of 15 isolates 
 

Some weed isolates are only virulent to their original hosts , others may infect 
their original hosts beside some other weeds and old commercial rice 
cultivars.These results are in agreement with findings obtained by Kamel 
(1975), Mackill and Bonman (1986), Srinivas et al. (1998).  
Race shifting of rice blast disease during 2002-2008 in Egypt : 

Before 2002 season, some isolates of rice blast can infected sakha 101 
and sakha 104 cultivars under artificial inoculation only, but in 2002 for the 
first time, some isolates overcome the resistance of the two cultivars in some 
locations as; sakha and Damanhour. The infection symptoms was appeared 
as individual typical type 4 lesions. In 2003, the two cultivars became 
completely susceptible and the resistance be broken down due to 
appearance of some specific races for this cultivars and caused some levels 
of losses. In 1999 and 2000, Infection of some isolates; IB-45, IC-1, IC-5 and 
ID-1 to the two cultivars under artificial inoculation recorded an early 
prediction to susceptibility and brokendown of these cultivars and the fungus 
finally capable to broken the resistant genes, Table (3). In 1999 and 2000, 
race IB-45 which isolated from cultivar Reiho in Gemmiza infected Sakha 104 
(Japonica type) in addition to Giza 181 and Giza 182 (Indica type) under 
artificial inoculation. In 2004, this race again caused the brokendown of the 
same cultivar Sakha 104 under open field condition and the build up and 
distribution on large scale take a period and extend from 1999 to 2004, Table 
(10). Races IB-55 (Sakha 104) and IC-31 (Sakha 101) were isolated for the 
first time from sakha blast nursery and showed type 4 lesions on the same 
two cultivars. 

Some races was specific to infect one cultivar and some specific for 
another, race IG-1(sakha 101- Damanhour) exhibited specific reaction to 
Sakha 101, while IB-45 (Sakha 104- Sakha) specific to infect Sakha 104, on 
the other hand, some races infected both cultivars; ID-15 (Sakha 101- Itai EL-
Barod), IC-16 (Kanto 51-Sakha), IB-63 (Aichi Asahi-Sakha), IB63 (Sakha 
101-Kafr EL-Sheikh), and IH-1 (Sakha 101- Shobrakhit). Also, some races 
completely avirulent to both cultivars; IB-37 (Toride 1-Gemmiza), IH-1 (CO39-
Sakha), and IH-1 (BL1- Gemmiza), Table (10). These results indicated that 
the period from 1999 to 2008 exhibited high race shifting and big change in 
prevalence of specific races. The rice blast fungus has a wide range of 
variability.  These results were in agreement with findings obtained by (Chiu 
et al. ,1965; Katsuya and Kiyosawa, 1969, Giatgong and Frederiksen ,1969 
and  Ou and Nugue, 1970, Quamaruzzaman and Ou, 1970, Sehly et al., 
1993, Sehly et al. , 2000 and Sehly et al.,  2008)                   
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 وتطور سلالته خلال عشر سنواتالمدي العوائلي لفطر اللفحة 
 **ربيع عبد الفتاح سعد الشافعي* و* *محمد نظيم سيد أحمد، محمد رشدي سحلي* 

 مصر -زراعيةمركز البحوث ال -عهد بحوث أمراض النباتم-قسم بحوث أمراض الأرز  * 
 مصر -امعة المنوفيةج  –لية الزراعة ك -قسم النبات الزراعي **

 الزراعية مركز البحوث - معهد المحاصيل الحقلية -مركز البحوث و التدريب في الأرز ***
 

يعتبر مرض اللفحة من أهم  أممراض ازرف  مص مومر  ا ع العملأل  ازلمرت المهت مة لم    
  ت  عفع المسمب  المرىمص  ي مور المات  الع ائلص لهذا المرض لتحايا  لقا أ ريت هذه الاراسة

Pyricularia grisea   لممرض اللفحم   مص ازرف ممن ازومهلأج الت لأريمة المهفرعمة  همص   يمفه
مممن حقمم ع الت مملأر   ممص  159، ريهمم  بلأاىمملأ ة  صلممص وممهج المقلأرهممة  يممفه  176،  يممفه  171

مهطقتممي سممللأ   ال ميممف   لممملأ عممفع المسممب  المرىممص مممن م م عممة ملتلفممة مممن الح مملأئ  مممن 
 تمم  تعريممج يممملأهي عممف ت مممن  1999،2000 ممص م سمممص المحلأ ظمملأت الملتلفممة لفراعممة ازرف 

عر ممت سممت ت  سممي ل  ية علممص ازوممهلأج العلألميممة  المفر ممة بيهممملأ  6ازرف المومملأبة الممص  أوممهلأج
ست ت  سي ل  ية    ا أن بعض الح ملأئ  تعممع لع ائمع  4عف ت الح لأئ  اللمسة ع ر  الص 

 alopecuroidesلسمممملأر الحلممم المسمممب  لممممرض اللفحمممة  همممص ا P. griseaيلأه يمممة للفطمممر 
Cyperus   السممممعا ،Cyperus rotundusالاهيبممممة ،Echinochloa crus-galli  أبمممم،

 Panicum،الهسممميلة Dinebra rotroflexa، ه يمممع الهممممرcolona Echinochloaرلبمممة
repens ه يممع ،Leersia hexandra ا يمممره ،Digitaria nodosa ا مممره ،Setaria 

verticillata  المايا  ،Paspalum distichumممن  المعف لمة   للأهت م ملأمي  سمت ت الفطمر
 %( IC  25،)%IG 25%(،37.5تميممممع  IB ازرف تتبمممم  السممممت ت الفسممممي ل  ية أوممممهلأج

ID 12.5 بيهممملأ للأهممت م مملأمي  سممت ت الفطممر مممن الح مملأئ  تتبمم  السممت ت الفسممي ل  ية )IG-1 
 66.6،)%IB 26.7 ،)%ID 6.7رف  مملأار  علممص صومملأبة أوممهلأج %(  للأهممت  ميمم  عممف ت از

،   177،  يممفه  104، سمللأ  101ميممع سمللأ  ازرف الحسلأسمة صلمص  لأهم  بعممض ازومهلأج الحاييمة
 بعض الح لأئ  بيهمملأ للأهمت عمف ت الح ملأئ   ملأار  علمي صوملأبة علأئلهملأ  182  يفه  181 يفه 

 لأار  علمص  ازولي  قط  بعض أوهلأج ازرف القايمة الحسلأسة ، لملأ للأهت بعض عف ت الح لأئ 
ظهمرت بعمض السمت ت  المتلوومة اوملأبة الومهج سمللأ  صولأبة ح لأئ  ألمرت ب لأهم  علأئلهملأ 

 بعمممض  للأهممتمممملأ أات صلممي لسممر  يهمملأت المقلأ مممة لهممذه ازوممهلأج  101  الوممهج سممللأ  104
 أيىملأ  101متلوم  اوملأبة سمللأ  قمط  المبعض ازلمر  104 لأار  علي صولأبة سمللأ  الست ت

  البعض ازلر غير  لأار علي صولأبة أي من الومهفين علي صولأبة لت الوهفينههلأك ست ت  لأار  
          2008صلي  1999 ذلك لتع الفتر  من 
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Table (8): Reaction of different rice and weed hosts to 14 weed isolates of P. grisea  collected during 1999/2000 
seasons 

No. 
Rice cultivars 

and 
weeds 

Location/ Isolate number / Source of sample (host) 

Gemmiza El-Rahmania * Sakha Gemmiza 

9 10 11 12 13-15 16 18 19 20 21 22 23 

C. rotun. 
C. 

alopec 
E. 

colona 
E. 

indica 
E. indica 

E. 
crus. 

D. retro. D. nodosa 
P. 

repens 
P. 

disti. 
L. hexan S. vertic. 

 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

 
Giza 171 
Giza 176 
Giza 159 

Cyperus rotundus 
Cyperus alopecuroides 

Echinochloa colona 
Echinochloa crus-galli 

Dinebra rotroflexa 
Digitaria nodosa 
Elusine indica 

Setaria verticillata 
Leersia  hexandra 

Paspalum distichum 
Panicum repen 

 
+ 
- 
+ 
+ 
+ 
- 
- 
- 
- 
- 
- 
- 
- 
- 

 
- 
- 
- 
+ 
+ 
- 
- 
- 
- 
- 
- 
- 
- 
- 

 
+ 
+ 
+ 
- 
- 
+ 
+ 
+ 
+ 
- 
- 
- 
- 
- 

 
+ 
+ 
+ 
- 
- 
+ 
+ 
+ 
+ 
+ 
- 
- 
- 
- 

 
+ 
- 
+ 
- 
- 
+ 
+ 
+ 
+ 
+ 
- 
- 
- 
- 

 
+ 
+ 
+ 
- 
- 
+ 
+ 
+ 
+ 
- 
- 
- 
- 
- 

 
+ 
+ 
+ 
- 
- 
+ 
+ 
+ 
+ 
- 
- 
- 
- 
- 

 
+ 
+ 
+ 
- 
- 
+ 
+ 
+ 
+ 
- 
- 
- 
- 
- 

 
+ 
+ 
+ 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
+ 

 
+ 
+ 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
+ 
- 

 
+ 
+ 
+ 
- 
- 
- 
- 
- 
- 
- 
+ 
+ 
- 
+ 

 
+ 
- 
+ 
- 
- 
- 
- 
- 
- 
- 
+ 
- 
- 
- 

 International race IG-1 IG-1 IG-1 ID-13 IG-1 IB-57 IB-61 IB-57 IG-1 IB-61 IG-1 IG-1 

     - Resistant and + Susceptible , * Isolate No. 13 from Abu-Kabeer, Isolate No. 14 from Mehalet Roh and Isolate No. 15 from Beiala 
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Table (10): Reaction of commercial rice cultivars to some rice isolates of P. grisea from 2002 to 2008 seasons. 
 

No. 

Year 
Isolates of 
2002-2008 

2002 20003 2004 2005 2006 2007 2008 

Race 
Sakha 
101* 

Sakha 
104* 

IB-55 IC-31 IG-1 IB-45 ID-15 IH-1 IC-16 IB-63 IF-1 IH-1 IB-37 IB-63 IB-19 IH-1 

Variety   
Sakha 

104 
Sakha 

101 
Sakha 

101 
Sakha 

104 
Sakha 

101 
CO39 

Kanto 
51 

Aichi 
asahi 

Shin 2 BL1 
Toride

1 
Sakha 

101 
Sakha 

104 
Sakha 

101 
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1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

Giza 171 
Giza 176 
Giza 177 
Giza 178 

Sakha 101 
Sakha 102 
Sakha 103 
Sakha 104 
Giza 181 
Giza 182 
Giza 159 

S 
S 
R 
R 

HS 
R 
R 
R 
R 
R 
S 

S 
S 
R 
R 
S 
R 
R 

HS 
R 
R 
R 

S 
S 
R 
R 
R 
R 
R 
S 
R 
R 
S 

S 
S 
R 
R 
S 
R 
R 
R 
R 
R 
S 

S 
S 
R 
R 

HS 
R 
R 
R 
R 
R 
S 

S 
S 
R 
R 
R 
R 
R 

HS 
R 
R 
S 

S 
HS 
R 
R 

HS 
R 
R 
S 
R 
R 
S 

S 
R 
R 
R 
R 
R 
R 
R 
R 
- 
R 

S 
S 
R 
R 
S 
R 
R 
S 
R 
- 
R 

S 
S 
R 
R 
S 
R 
R 
R 
S 
- 
S 

S 
S 
R 
R 
S 
R 
R 
R 
R 
- 
S 

HS 
HS 
R 
R 

MR 
S 
R 
R 
R 
- 

HS 

S 
S 
R 
R 
R 
R 
R 
R 
R 
- 
R 

HS 
HS 
R 
R 

HS 
R 
R 
S 
S 
- 
S 

HS 
R 
R 
R 
R 
R 
R 
S 
R 
- 
R 

S 
S 
R 
R 

HS 
R 
R 
R 
S 
- 
S 

Locatioon   Sakha Beheira Sakha Itai Sakha Gemmiza 
Kafr 

EL-Sheikh 
Shobra

khit 

 1-2 = Resistant (R), 3 = Moderately Resistant (MR ) and 4-6 = Susceptible (S),  - not tested 
*isolated from sakha 101 or sakha 104 


