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Abstract 
 

Assessment of losses in yield and yield components by bacterial leaf blight of 11 rice 

genotypes viz., PARC-291, PARC-292, PARC-293, PARC-294, PARC-295, PARC-296, PARC-

297, PARC-298, PARC-299, PARC-300, PARC-301 were carried out under natural field 

conditions of Mansehra. Significant differences were observed for all the traits studied. Lowest 

infection was shown by PARC-301 with a disease scoring of 42.5, minimum and statistically 

equivalent number of days to 50% heading observed in PARC-294 (79 days), PARC-296 (81.3 

days) and PARC-299 (81.3 days), maximum plant height 68.5 cm in PARC-298, maximum 25 

tillers in PARC-292, maximum value for spike length showed by PARC-296 (21.6 cm), maximum 

number of grains in PARC-292 (161.3), PARC-292 and PARC-298 out yielded in straw yield and 

grain yield with a value of 5.6 kg/plot and 2.567 kg/plot, respectively. The genotypes PARC-298, 

PARC-299 and PARC-301 showed resistance to bacterial leaf blight and out yielded in grain yield. 

These genotypes are recommended for general cultivation and further use in breeding programmes.  
 

Introduction 
 

Rice (Oryza sativa L.), a member of the family Graminae is widely grown in tropical 
and subtropical regions (Ezuka & Kaku, 2000). Approximately 90% of the world’s rice is 
grown in the Asian continent and constitutes a staple food for 2.7 billion people 
worldwide (Salim et al., 2003). In Pakistan it is the second most important staple food 
after wheat and is also one of the main export items of the country. During 2005-2006 the 
crop was grown over an area of 2621.4 thousands hectares with 5547.2 thousands tones 
production (Anon., 2005-2006). Rice is grown in all the provinces of Pakistan. The main 
group of varieties is Basmati and IRRI.  

It is however unfortunate that such an important crop is attacked by many kinds of 
diseases, of which bacterial leaf blight (BLB) caused by Xanthomonas oryzae is one of 
the most destructive diseases throughout the world (Mew, 1987). Bacterial blight is 
considered important disease in various parts of rice growing areas of Pakistan (Kamal et 
al., 1968). Among the major diseases of rice, bacterial leaf blight causes substantial loss 
in quality and quantity of the crop. Blight of rice affect filling of the grains and 
emergence of panicles, about 28-30% yield reduction was observed in susceptible 
cultivars (Shahjahan et al., 1991). The disease may weaken the seedling and in older 
plants the loss of grain may be 4.578-29.1% (Bedi & Gill, 1960). There is a report of loss 
in rice crop due to blight up to 59-90% (Ghose et al., 1970). The main symptoms of the 
disease are water soaked stripes along the margin of leaf blades, which later on enlarge 
and turn yellow. These lesions may cover the entire blade, may extend to the lower end of 
leaf sheath.  Similar  symptoms  may  occur  on  glumes  of  green  grains.   The organism  
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survives in the rhizosphere of weed hosts, infected straw and root stubble and disseminate 
by wind and water. Cultivation of resistant varieties is alone easy and safe way to protect 
the crop against bacterial leaf blight. Bacterial leaf blight has the potential to become a 
destructive bacterial disease of rice in Pakistan and can cause huge losses mainly because 
of the lack of information regarding the pathogen and its effective measure of control. 
Therefore the present study was conducted with the following objectives. (i) To increase 
rice yield by the development of resistant varieties, (ii) To investigate and recommend 
effective measure for the control of bacterial leaf blight of rice and (iii) To evaluate 
different rice varieties for resistance against bacterial leaf blight. 

 

Materials and Methods 

 
Rice genotypes viz., PARC-291, PARC-292, PARC-293, PARC-294, PARC-295, 

PARC-296, PARC-297, PARC-298, PARC-299, PARC-300 and PARC-301 were the 
materials used for evaluation. The genotypes were obtained from NARC Islamabad. 
Sowing for nursery production was done during the third week of May 2006. The 
experiment was conducted at the Agricultural Research Station Baffa (Mansehra). The 30 
days old nursery was transplanted into the field in Randomized Complete Block Design 
with three replication. The plot size used was 3 x 5 m, six rows of each variety were sown 
per plot and the row-to-row and plot-to-plot distance was kept at 20-cm. Puddling was 
done in accordance with the approved procedures. Fertilizer, weeding, pesticides and 
irrigation were done as per requirement of rice crop. Harvesting was completed in third 
week of October 2006. The data were recorded on disease scoring according to standard 
formula as following.  
 

 

Disease scoring =   
Lesion leaf length 

 

X 100 
Total leaf length 

 

Number of days to 50 % heading, plant height (cm), tillers per plant, spike length 

(cm), number of grains per spike, straw yield kg/plot and yield kg/plot. 

 

Results and Discussion 

 
It has been witnessed during the last century that breeding crop plants is the only 

area for securing the global food problem. The breeding methods along with some 
innovation are used for evolving and screening crops (Ahmad et al. 2008, Khan et al. 
2008, Gul et al. 2007, Nisar et al. 2007 and Ahmad, 2001). Statistical analysis (Table 
1) revealed significant differences for all the traits studied. Trait wise discussions are 
presented below: 

 

Disease scoring: The analysis revealed significant differences among varieties for disease 

scoring. The variety PARC-301 was the most resistant one having least disease score value, 

followed by PARC-293, PARC-294, PARC-298, PARC-299 and PARC-300 with 

statistically similar disease scoring and these varieties were found most resistant ones. 

Bacterial leaf blight is considered important disease at various parts of rice growing areas of 

Pakistan Among the major disease of rice; Bacterial leaf blight causes substantial loss in 

quantity and quality of the crop. Bacterial leaf blight attacks on leaves and leaf sheath of 

rice plant at tiller and booting stage (Ou, 1972; Akhtar, 2003; Chunming et al., 2005). 
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Table 1. Analysis of variance for the traits studied. 

 

Traits 

Mean Squares  

CV% Replications 

(df=2) 

Genotypes 

(df=10) 

Error 

(df=20) 

1. Disease scoring 72.73 112.35** 45.49 12.73 

2. Days to 50% heading 14.66 213.28** 6.86 2.3 

3. Plant height 82.37 17.49** 24.53 10 

4. Number of tillers/plant 0.39 10.26** 4.19 9.6 

5. Spike length 12.65 64.32** 8.33 17.09 

6. Number of grains/spike 0.93 451.42** 137.40 8.48 

7. Straw yield kg/plot 0.26 2.64** 0.52 16.36 

8. Grain yield kg/plot 0.26 0.54** 0.07 15.58 

 

Days to 50% heading: The statistical analysis of the data revealed significant difference 

among genotypes for 50% heading (Table 1). Data on days to 50% heading of rice varieties 

are presented in Table 2. The highest number of days to 50% heading was recorded in 

PARC-300 (104) and PARC-291 (103) followed by PARC-295 (90), PARC-298 (88.3), 

PARC-293 (86.3), PARC-301 (86.3), PARC-292 (83.7), PARC-297 (82.3), PARC-296 

(81.03), PARC-299 (81.3) and PARC-294 (79). Blight of rice affect filling of the grains and 

emergence of panicles and about 28-30% yield reduction was observed in susceptible 

cultivars (Shah Jahan et al., 1991; Karish et al., 2003 and Inamullah et al., 2006a). 

 

Plant height: Statistical analysis revealed significant differences among the genotypes 

for plant height (Table 1). PARC-298 was the tallest among all the cultivars with 68.5 cm 

while PARC-299 (60.5 cm), PARC-296 (60 cm), were statistically similar followed by 

PARC-293 (58.5cm), PARC-297 (58.3cm), PARC-294 and PARC-292. However the 

variety PARC-301 and PARC-295 were shortest in plant height. Tall varieties often 

lodges, therefore shortest plant height is desirable. Dat et al., (1978), Belaya (1979) and 

Ponciano et al., (2004) have reported similar results for plant height. 

 

Number of tillers per plant: The difference among the varieties for number of tillers per 

plant was found significant (Table 1). The variety PARC-292 ranked on top among the 

varieties with 25 tillers (Table 2) followed by PARC-298 with 24.3, PARC-296 (22.7), 

PARC-297, and PARC-301 (21) each. PARC-291, PARC-293, PARC-294, PARC-295, 

PARC-299 and PARC-300 were statistically similar in performance having least number 

of tillers. Tillers number is an important yield component, more number of tillers are 

required. PARC-292 and PARC-298 produced highest number of tillers and thus 

performed better in number of grains, straw yield and grain yield. Similar results have 

also been reported by Chum & Lin (1977), Chakravarty & Barthakur (1980), Sendhira et 

al., (2002) and Inamullah et al., (2006b). 

 
Spike length: The analysis of variance showed significant difference for spike length 
(Table 1). Maximum spike length was recorded in PARC-296 (21.6 cm), PARC-298 (20 
cm), PARC-293 (19.8cm), PARC-294 (19.2 cm), PARC-297 (17.9 cm), PARC 299 
(17.5cm) and PARC-301 (13.9cm), while shortest spike length was recorded in PARC-
300 (10cm). Spike length is an important yield contributing trait, increased spike length 
adds towards more number of grains and hence increased spike length is desirable. The 
previous workers like Lee & Yun (1980), Lai & Thai (1981) and Zhou et al., (2001) have 
also reported similar results. 
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Number of grains per spike: The analysis of variance showed significant difference 

among the varieties for number of grains per spike (Table 1.). The highest number of 

grains were produced by the varieties PARC-292(161.3) followed by PARC-301 (150.0), 

PARC-295(147.3), PARC-299(143.7), PARC-297(142.3) and PARC-296(141.3). The 

least number of grains per spike was recorded in PARC-294(121.7) and PARC-

293(128.3) (Table 2). The number of grains per spike increases yield by increasing the 

number of productive branches, and also increase lodging resistance and ease of 

harvesting (Hanada, 1978; Giri & Laxmi, 2000).  

 

Straw yield: Straw yield was also found significant among varieties (Table 1). The 

highest straw yield was produced by varieties PARC-293(5.667kg/plot), PARC-296 

(5.5kg/plot) followed by PARC-293(5.157kg/plot) and PARC-297 (5.167kg/plot). The 

least straw yield was produced by the variety PARC-299 and PARC-294 (3.0kg/plot). 

Maski & Ohyama, 1976 and Tano, et al., (1976) and Wade, et al., (1999) have also 

reported similar results.  

 

Grain Yield: Analysis of variance showed significant difference among the varieties for 

grain yield (Table 1). Highest grain yield of 2.567 kg/ plot by PARC-298 followed by 

PARC-299 (2.20kg/plot) and PARC 297 (2.03kg/plot). Lowest grain yield of 0.863 

kg/plot was shown by PARC-295. Observation of yield and three other characters 

indicated that selection for yield together with number of tillers per plant and number of 

grain per panicle would be the most effective method for increasing yield. Selection for 

two or more character was more effective than selection for a single character (Chang & 

WU, 1976). There may be 50% reduction in yield due to severe infection (Mew, et al., 

1993; Shahjehan et al., 1991; Rao et al., 2002 and Yonghong et al., 2005).   
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