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ABSTRACT 
 

Ten commercial rice cultivars were evaluated to partial resistance for blast 
disease under greenhouse conditions at Rice Research and Training Center, Sakha, 

in 2000 season .Ten isolates of Pyriculuria grisea collected from different locations 

were tested and identified on the international differential rice varieties (IDV) and 
commercial rice cultivars. Five from the new cultivars i.e Giza 177, Giza 178, Sakha 
101, Sakha 102, and Sakha 104 showed susceptible reactions to one or two of the 
tested isolates. Giza 159 and Giza 171 were susceptible to all tested isolates. The 
isolates placed in seven race-groups i.e. two isolates for each of group IA, IC and ID, 
whereas, one isolate conformed each of IB, IG, IH and II races. Two races I A-69 
(Isolate No.5) as highly virulent and IG-1 (isolate No.52) as a less virulent on the IDV 
were selected to study partial resistace parameters. Total number of lesions / leaf or 
plants, sporulation density and lesions type that developed differed greatly among 
cultivars. The number of lesions decreased by increasing leaf age. High numbers of 
necrotic spots (type 1-2) on new rice cultivars than on old cultivars could be attributed 
to hypersensitivity phenomenon. The new rice cultivars had lower number of type 4 
lesions and less number of spores / lesion (sporulation capacity) than the old cultivars. 
This is may reflect a level of partial resistance in addition to major gene effects on the 
new cultivars than the old ones.  
 

INTRODUCTION 
             

Rice blast disease caused by pyricularia grisea (Cooke) Saco. is a 
major disease of rice, Jeanguyot (1983). Up to the present, most breeders 
concentrate on the development of the highly resistant cultivars. A low 
infection type usually characterizes this resistance as an interaction between 
the pathogen race- specificity, and a simple inheritance. Unfortunately, in the 
most cases this type of resistance is broken soon after release of the cultivars 
(Ezuka, 1972; Jeanguyot, 1983, Ou, 1985 and Roumen, 1992). Resistance to 
infection of rice leaves by P. grisea was strongly depende on age and stage 
of leaf expansion. Resistance rapidly increased in more expanded (older) 
leaves, resulting in a reduced number of sporulating lesions per leaf area 
(Roumen et al., 1992). Kamel et al. (1987) reported that number of lesions 
per leaf differed between the different cultivars and increased as leaf age 
decreased. In addition, sporulation capacity differed for the entries. Partial 
resistance has been defined as a reduced epidemic build-up in the field 
despite a susceptible infection type (Parlevliet and Van Ommeren, 1975). 
Partial resistance to rice blast appears to be predominantly race non- specific 
and in some cultivars, partial resistance has been shown to be durable 
(Ezuka, 1972 and Yeh and Bonman, 1986), thus breeding for higher levels of 
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partial resistance may be the better alternative for developing blast resistant 
rice cultivars. It may be more efficient to evaluate components of partial 
resistance and select for one or more of the components. Among the 
components associated with higher levels of partial resistance a reduced 
infection frequency, a longer latent period, and a reduced sporulation 
capacity (Parlevliet, 1979). Yunoki et al. (1970) and Ezuka (1972) screened 
for the partial resistance in the greenhouse by single isolates with many 
virulence factors, since partial resistance in the temperate Japonica cultivars 
appeared to be largely race-non-specific. Also they reported that, the number 
of sporulating lesions which developed after inoculation was found to be 
important parameter. The high correlation between the number of sporulating 
lesions and number of leaves on the main culms developing such lesions 
regardless of isolate and despite large differences in a aggressiveness 
between the isolates, strongly supports earlier findings that a relatively high 
partial resistance in genotype is closely associated to a rapid increase of 
resistance with aging of the newly emerging leaves to high resistance leaves 
(Roumen, 1992 and Roumen et al., 1992).  Among 108 trials conducted in 
the International Rice Blast Nursery, Moroberekan showed qualitative 
resistance (0-3 scores) in 69% of the trails. It further showed the highest level 
of partial resistance among the six durable resistant cultivars tested (Ahn 
1994). He objective of this study is to evaluate the level of partial resistance 
to blast disease in some new rice cultivars compared with the old susceptible 
cultivars.  
 

MATERIALS AND METHODS 
 

The tested commercial rice cultivars were seeded in plastic trays  
(30 x 20-x 15 cm), each tray comprised 18rows representing: 10 rice cultivars 
and eight international differential varieties. The trays were kept in the 
greenhouse at 25-30o C, and fertilized with Urea 46.5% (5 g/tray). 
  Ten Pyricularia grisea isolates were used for inoculating the entries in 
the trays. Isolates were collected from rice plants grown in the previous 
season. The isolates were grown and multiplied on banana medium (200g. 
Banana, 10g. Dextrose and 20g. Agar) under florescent light for 10 days at 
280 C 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 20-day old, in the trays, were inoculated by spraying the water 
suspension of isolates. A spore suspension (100 ml.) of P. grisea was 
sprayed per 3 trays (representing one replication). The spray (5 x 10 4 spores 
/ ml) was practiced in the evening to avoid the retarding effect of light on both 
spore germination and germtube growth. The reaction of tested entries to 
blast infection was estimated according to IRRI scale (1996) seven- days 
after inoculation. 

     Two of the tested isolates were used as indicators for the partial 
resistance study. The first was isolate No. 5 (Race IA-69) as high virulent 
isolate as mentioned before. While, the second was isolate No. 52 (Race IG-
1) as less virulent, using the same previous methods.  
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Measurement of partial resistance parameters : 
A-  Developmental type lesions: 

    Different type of lesions, resistant type lesions (1-2), moderately 
resistant type (3) and susceptible type lesion (4), were estimated started from 
3, 5, and 7-days after inoculation. 
 
B-  Number of lesions /leaf and plant:   

    Ten seedlings from each entry and replication were examined for 
different type of lesion on different leaves of the plant i.e. second, third, and 
fourth leaf from the top. The mean number of each type lesion was calculated 
for each entry. 
 
C-       Sporulation capacity :   

     Number of spores for each entry was measured by cutting single 
leaves with type 4 lesion and incubated in test tube 9cm with1-ml distilled 
sterilized water for 24 hrs. The lesions were chalked very well to harvest the 
spores in the lesions. Number of spores per lesion was calculated by 
examining 5 microscopic fields (10 x) and the corresponding number by 
hymocytometer. 
 

RESULTS AND DISCUSSION 
 

 Ten commercial rice cultivars were evaluated against 10 purified 
isolates of Pyricularia grisea under greenhouse conditions, data in Table (1) 
indicated that, 5 from the new cultivars i.e. Giza 177, Giza 178, Sakha 101, 
Sakha 102 and Sakha 104 showed susceptible reactions to one or two of the 
tested isolates. Giza 159 and Giza 171 were susceptible to all tested isolates. 
Giza 176 was susceptible to five isolates and moderately resistant to 2 
isolates, however the old rice cultivars Reiho was susceptible to 3 isolates out 
of 6 isolates tested. 
  Eight international differential varieties were used to identify those 
isolates to races. Data in Table (2) showed that the isolates placed in seven 
race-groups ie. two isolates for each of group IA, IC and ID, whereas, one 
isolate conformed each of IB, IG, IH and II races. 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. (1990) evaluated 
twenty seven rice entries under both field and greenhouse conditions, some 
entries showed complete resistance under both tests, other were resistant in 
one test but susceptible in the other. While Giza 171, Giza 172 and Giza 159 
showed completely susceptible in greenhouse and field conditions. Races IC 
31,I D, 3, I D 15, I G1, I H, and II were identified in the obtained isolates. 
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 a virulent 
race group II (9.0%). 
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Two races I A-69 (Isolate No.5) as highly virulent race and I G-1 (isolate 
No.52) as a less virulent one were selected to study partial resistant 
parameters. Data presented in Table (3) for race IA-69 indicated that, the 
number of sproulating lesions (type 4)/ plant ranged from 0.03 to 6.9 
lesions/plant. The greatest number of lesions was shown on Giza 171 (6.9) 
followed by Giza 176 and Giza 159, which had 3.5 and 3.2 lesions, 
respectively. Whereas, the lowest number of lesions was obtained from 
Sakha 101 cultivar as 0.03. The rest cultivars showed intermediate number of 
lesions ranged from 0. 07 to 1. 3 lesions / plant. On the other hand race I G-1 
gave 5.2 lesions on Giza 171 rice cultivar followed by Giza 159 with 2.7, while 
the other eight cultivars ranged from 0 for Giza 178 and Sakha 103 to 0. 51 
lesions / plants for Giza 177 This agree with Roumen et al. (1992) who 
reported that, total number of sporulating lesions that developed differed 
greatly among cultivars. The number of sporulating lesions on C039 was 
about eight-fold than that in IR 36 which had partial resistance. Roumen 
(1992) found that, large differences between genotypes were found for the 
number of sporulating lesions that developed, and this factor was closely 
related to the period that leaves remained susceptible after appearance. 
Sporulation capacity per lesions (number of spores) differed greatly for all 
cultivars in both of the two races as showen in Table (3) the greatest number 
of spores were obtained per lesion from Giza 176 followed by Giza 159, Giza 
171 and Reiho with 52.5, 25, 20 and 18.75 thousand spores / lesion, 
respectively. While Sakha 101, Sakha 102 and Sakha 103 rice cultivars gave 
the less and same number of spores with 1.25 thousand spores / lesion 
under the high virulent race (IA-69) whereas race IG-1 on Giza 171 gave the 
highest number of spores / lesion followed by Giza 159, Reiho and Giza 176, 
while Giza 178, and Sakha 101 where completely resistant (zero spores).  
 
Table (3): Number of lesions per plant and sporulation capacity on ten 

rice cultivars inoculated with two races of Pyricularia grisea 

Cultivars 
Race IA- 69 Race IG-1 

No. of lesions / 
plant 

No. of spores / 
lesions(1000) 

No. of lesions/ 
plant 

No. of spores 
/ lesions(1000) 

Giza 159 
Giza 171 
Reiho  
Giza 176 
Giza 177 
Giza 178 
Sakha 101 
Sakha 102 
Sakha 103  
Sakha 104 

3.20 
6.90 
0.80 
3.50 
1.30 
0.14 
0.03 
0.13 
0.07 
0.20 

25.00 
20.00 
18.75 
52.50 
13.75 
2.50 
1.25 
1.25 
1.25 
2.50 

2.70 
5.20 
0.13 
0.20 
0.51 

0 
0.07 
0.34 

0 
0.06 

27.50 
50.00 
16.25 
13.75 
1.25 

0 
1.25 
1.25 

0 
1.25 

 
These data are coincide with the findings of Kamel et al. (1987) who 

mentioned that, sporulation capacity per lesion differed greatly for all 
cultivars, Reiho and Giza 159 showed the highest sporulation capacity, while 
the line GZ- 1394-10-1-1 showed the less, GZ – 2175-5-6 and GZ -2175-5-4 
also exhibited low sporulation capacity. 
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The youngest leaf (1st leaf) which emergence after inoculation was 
discarded. The obtained data were shown in Table (4). The number of lesions 
on the 2nd leaf was much more than that on the 3rd and  4thleaf. This is may be 
due to the increase of resistance by age. This agree with Roumen et al. 
(1992) who reported that the importance of leaf age as the best parameter to 
evaluate partial resistant and mentioned that, most lesions were found on the 
youngest leaf closet to the top, in all cultivars. At the same time, the 
proportional distribution of the lesions over the leaves varied between 
genotypes, nearly all lesions were located in the top leaf (ranged from 93-
98%). The third leaf from the top was also completely resistant in IR50, but in 
this cultivars relatively more lesions developed in the second youngest leaf 
(mean of 12 %). Roumen (1992) mentioned that, the number of sporulating 
lesions per cm2 leaf area was highest in very young leaves and declined with 
increasing leaf age. 
 
Table (4): Number of type4 lesions per leaf on ten rice cultivars    

inoculated with two races of Pyricularia grisea 

Cultivar 

Race IA- 69 
No. of lesions / leaf 

Race IG-1 
No. of lesions / leaf 

 nd   2
leaf 

 rd    3
leaf 

th4 
leaf 

Total/ 
plant 

nd2 
leaf 

rd3 
leaf 

th4 
leaf 

Total/ 
plant 

Giza 159 1. 93 1. 20 0. 07 3. 20 1. 43 1. 27 0 2. 7 
Giza 171 4. 03 2. 50 0. 40 6. 93 2. 90 1. 97 0. 33 5. 2 
Riho 0. 20 0. 40 0. 20 0. 80 0. 10 0. 03 0 0.13 
Giza 176 3. 03 0. 47 0 3. 50 0. 10 0. 10 0 0. 2 
Giza 177 1. 33 0. 0 0 1. 33 0. 17 0. 27 0. 07 0. 51 
Giza 178 0. 07 0. 07 0 0. 14 0 0 0 0 
Sakha 101 0. 03 0. 0 0 0. 03 0. 07 0 0 0. 07 
Sakha 102 0. 10 0. 03 0 0. 13 0. 27 0. 07 0 0. 34 
Sakha 103 0. 07 0. 0 0 0. 07 0 0 0 0 
Sakha 104 0. 17 0. 03 0 0. 20 0 0. 03 0. 03 0. 06 
 
 Few lesions were found on the 4th leaf on the old commercial 
cultivars Giza 159, Giza 171 and Reiho with 0. 07, 0.40 and 0.20 lesions 
under I A-69 race. The fourth leaf on the rest of the tested cultivars exhibited 
completely resistance. The same trend was obtained on the cultivars, which 
inoculated, by IG-1 race except on fourth leaf of Giza 171, Giza 177 and 
Sakha 104 which exhibited a few lesions. The old commercial cultivars gave 
the greatest number of lesions compared with the others new ones. Roumen 
(1992) found the large differences between genotypes were due to the 
number of sporulating lesions that developed, and this factor was closely 
related to the period that leaves remained susceptible after appearance. 
Differences between genotypes were also found in lesion size, and lesion 
density. 

The development of different types of lesions during (latent period), for 
P. grisea races is shown in Table (5). Three days after inoculation (DAI), 
necrotic spots differed within genotypes. Giza 171, Giza 178 and Sakha 104 
were free from infection, while Reiho, Sakha 101 and Sakha 103 had one 
necrotic spot each. Giza 159 and Giza 176 had 3 necrotics each, but Giza 
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177 and Sakha 102 exhibited the highest of sensitivity (6 spots / 10 plants). 
The number of spots on the old commercial cultivars (Giza 159, Giza 171, 
Reiho and Giza 176) progressively increased from type (1-2) to types 3 & 4. 
Number of lesions on Giza 171 developed from 0 to 77 and 68 at 3, 5 and 7 
days, respectively. The same trend was obtained with Giza 159 and Giza 
176, whereas the number of necrotic spots decreased from 6 to 4 and 2 (type 
3 and 4 lesions) on Giza 177 and from 6 to 5 and 1 on Sakha 102. Giza 178, 
Sakha 101 and Sakha 104 had more lesions of type3 than lesions of type 4. 
The same trend was obtained by IG-1 race, but the number of type4 lesion on 
the old cultivars was less compared with IA-69 race. However, on Reiho 
number of lesions developed from 2 (3-DAI) to 3 (5-DAI) and 11 type 4             

(7-DAI). Sakha 103 proved to be completely resistant to both blast races. 
This is may indicate that, the lower numbers of susceptible type (4) lesions on 
new rice cultivars than that on the old cultivars could be attributed to some 
degree partial resistance. Rodriguez and Galvez (1975) reported that latent 
period ranged from 5to 9 days depending on the cultivar. However, 
examination of their results revealed that the isolates used by these authors 
appeared to be avirulent to most of the tested cultivars. The latent period 
increased when cultivars developed a more resistant infection type, but 
cultivar differences were not very clear when the isolate was virulent. Brodni 
et al. (1988) found five-day differences for latent period among seven rice 
cultivars, but no information on the infection type was supplied. 

     
Table (5): Developmental and number of different types of lesions, 3, 5    

and 7-days after inoculation on 10 rice cultivars with two 
races of Pyricularia grisea 

Cultivars 

Race IA-69 
No. of lesions / 10 plants 

Race IG-1 
No. of lesion / 10 plants 

3 days 
(1-2)  

5 days 
(3) 

7 days 
(4) 

3 days 
(1-2) 

5 days 
(3) 

7 days 
(4) 

Giza 159 3 23 32 9 12 24 
Giza 171 0 77 68 8 37 52 
Reiho 1 2 2 2 3 11 
Giza 176 3 11 38 2 0 1 
Giza 177 6 4 2 1 7 6 
Giza 178 0 4 1 9 5 0. 3 
Sakha 101 1 5 0. 3 0 0 0 
Sakha 102 6 5 1 3 10 3 
Sakha 103 1 0 0 0 0 0 
Sakha 104 0 5 3 0 1 0. 6 
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تحت الظروف  المقاومة الجزئية لمرض اللفحة فى الأرز لبعض الأصناف التجارية
 المصرية

بدر  السيد علاء سعد و ظريف حافظ عثمانو صلاح محمود الوحش و  سحلى   رشدى  محمد
 نجوى محمد أحمد وعيسى أحمد سالم و

 ركز البحوث الزراعيةم -عهد بحوث أمراض النبات م -قسم أمراض الأرز 

 
تقييم المقاومة الجزئية لمرض اللفحة على  عرىرأ ناى ار نرز تجاريىة تحىر ال ىرور  تم 

.   ن ىىت ام بىى  اا ترىىار عرىىرأ 2000الماىىرية رمر ىىز الرحىىود والتىىاريز بىى  اورز ر ىى ا مو ىىم 
تم تجميعها من مواقع م تلفة  لال مو م زراعة اورز حيد تىم   P. griseaعزار م تلفة لفطر 
 ف ىىىىيولوجية لهىىىىت  العىىىىزار علىىىى  مجموعىىىىة ناىىىى ار اورز العالميىىىىة تعريىىىىر ال ىىىىلاار ال

(International differential varieties)  عل  اوا ار التجارية. وا ترارها 
 وقا ن هرر ال تائج نن: 

و ى ا  101،  ى ا 178، جيىزأ 177مىن اواى ار التجاريىة الحايوىة وهى  جيىزأ   م ة 
ناىيرا  171وجيزأ  159العزار ري ما الا ر جيزأ  نايرر رواحاأ نو ن ور من 104و  ا  103

ر ل العزار الت  تم إ ترارها.  إتضح نن هت  العزار تقع تحر  رعة من ال ىلاار الف ىيولوجية   
 ,II, IHوعزلة واحاأ تقع ل ل من مجموعىة الىـ  ID, IC, IAعزلتين تقع تحر  ل من مجموعة الـ 

IG, IB   تم إ تيار ال لالتين .IA-69  ( راياأ القارأ المرضية  و5)العزلة رقمIG-1  عزلة رقىم(
 لارا ة المقاومة الجزئية. اوقل علي اوا ار المفرقة العالمية ( الت  لها القارأ المرضية52

ن ( علىي اوورا  الم ى ة عى4وجا نن ه اك ا  فاض بي عاا الرقع ال موتجية )طىراز   ما
لحايوىة اا  فاض  رير جاا بي عاا هت  الرقع علىي اواى ار اوورا  اوقل بي العمر ،  ما نن ه اك 

اليىة جىاا عوالمقاومة للإاارة عن اوا ار القايمة و تلك قارأ هت  الرقع علي إ تاج الجىراويم  ا ىر 
تا يوضىح علي اوا ار القايمة مقار ة رعاا الجراويم علي الرقع المت و ة علي اواى ار الحايوىة وهى

 ار ا القىارأ علىي المقاومىة الجزئيىة و ىتلك المقاومىة المت ااىة عىن اواىنن اوا ار الجاياأ له
 القايمة.
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Table (1): Reaction of ten-rice isolates on some Egyptian commercial 
rice cultivars under greenhouse conditions. 

Locations Disouk Sakha Sakha Gemiza Gimiza 
Itai El-
baroud 

Kafr 
Sakr 

Kafr 
Sakr 

Mansoua 
El-simbla-

wain 

Entries G. 171 G. 159 IR 10011 (AC) Aschi Asahi Reiho G. 171 G. 171 S. 101 Reiho G.171 

Isolates 
Cultivars                 

275 5 344 383 387 363 52 316 351 339 

Giza 159 
Giza 171 
Giza 176 

Reiho 
Giza 177 
Giza 178 

Sakha 101 
Sakha 102 
Sakha 103 
Sakha 104 

4 

4 

0*   

5 

0 

0 

0 

3 

0 

0 

6 

6 

4 

7 

4 

4 

(4) 

4 

0 

(4) 

5 

5 

3 

   -       **  
0 

0 

0 

0 

3 

0 

4 

5 

0 

- 

0 

0 

0 

0 

0 

0 

4 

5 

3 

- 

3 

0 

0 

0 

3 

4 

5 

4 

(4) 

0 

0 

0 

3 

0 

0 

3 

5 

5 

4 

(4) 

4 
1)4( 

0 

(4) 

0 
1)4( 

4 

4 

4 

- 

0 

0 

0 

0 

0 

0 

4 

4 

0 

0 

0 

0 

0 

0 

0 

0 

4 

4 

4 

0 

0 

0 

0 

0 

0 

0 

 (4)1: One lesion type 4. 
 (4):  Few lesions type 4. 
 *  : Zero reaction. 
 **: Not tested. 

 

 
Table (2): Reaction of ten-rice blast isolates on International Differential 

Varieties (IDV) under greenhouse conditions. 

Locations Disouk Sakha Sakha Gemiza Gimiza 
Itai El-
baroud 

Kafr 
Sakr 

Kafr 
Sakr 

Mansoura El-simbla-wain 

Entries G. 171 G. 159 
IR 10011 

(AC) 
Aschi Asahi Reiho G. 171 G. 171 S. 101 Reiho G.171 

Isolates  

Cultivars 
275 5 344 383 387 363 52 316 351 339 

Rst. 3 
Zenith 

NP-125 
Usen 
Dular 

Kanto 51 
CI 8970 s 

Caloro 

R 

R 

R 

R 

R 

R 

R 

6 

4 

R 

6 

4 

4 

R 

5 

7 

5 

5 

R 

6 

R 

R 

4 

6 

R 

R 

4 

R 

R 

R 

R 

6 

R 

4 

R 

4 

R 

R 

R 

5 

R 

R 

4 

4 

R 

R 

4 

4 

R 

R 

R 

R 

R 

R 

5 

6 

R 

R 

R 

5 

R 

R 

R 

5 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

4 

R 

R 

R 

5 

Race IH-1 IA-69 IA-45 IC-13 IB-47 IC-13 IG-1 ID-15 II ID-15 

 
 


