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Introduction

Bacterial leaf blight caused by Xanthomonas oryzae 
pv. Oryzae (Ishiyama, 1922; Swing et al., 1990) is 

one of the most destructive diseases of rice crop (Mew, 
1987) in all the rice growing regions of the world. The 
disease was first reported by Japan’s farmers in 1884-
85 while later its prevalence was reported in different 
rice growing regions of the world including Australia, 
Bangaldesh, India, Sri Lanka, Thailand, The Philip-
pines, USA, West Africa and Vietnam (Ezaku and 
Kuka, 2006). The incidence of this disease in Pakistan 
was reported by Mew and Majid (1977) while its oc-
currence on a wider scale in the entire country was 
observed in subsequent studies (Akhtar and Akram, 
1987; Akhtar et al., 2003). Recently, there has been 
an increased incidence of bacterial leaf blight in all 

rice growing zones of the country including “Kaller” 
belt which is famous for superior basmati rice type 
cultivation (Khan et al., 2000; Akhtar et al., 2003). 
This disease reduces the crop yield up to 30% in case 
of mild infection (Shahjehan et al., 1991) while under 
severe infection the yield of rice crop could be reduced 
even up to 90-100% (Ghose et al., 1970) and Person-
al observations in the rice fields). Unfortunately, the 
available commercial rice germplasm of the country is 
lacking resistance against this disease (Akhtar, 2005; 
Shah et al., 2009). Thus, there is an urgent need to de-
velop bacterial leaf blight resistant rice cultivars. The 
indigenous germplasm sources mostly comprising ac-
cessions and landraces possess resistance against var-
ious diseases and insect pests. These indigenous ger-
mplasm sources need to be studied for identification 
of bacterial leaf blight resistance. The present study 
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was, therefore, aimed to assess the resistance potential 
of indigenous rice germplasm against the bacterial 
leaf blight disease.

Materials and Methods

The experiment was performed at the Research Farm 
of Department of Plant Breeding and Genetics 
(PBG), The University of Agriculture, Peshawar-Pa-
kistan during 2011 rice crop growing season. The 
germplasm comprised 142 indigenous rice accessions 
provided by Institute of Agriculture Biotechnology 
and Genetic Resources (IABGR), National Agricul-
tural Research Centre (NARC) Islamabad and two 
check cultivars (Super-Basmati and IR-6). These rice 
accessions were collected from northern regions of 
Pakistan. Nursery was raised in the last week of May 
while transplantation of seedlings in to well puddled 
field was done during the last week of June. The exper-
iment was planted in a simple lattice design with two 
replications. Each genotype was planted in single-row 
plot with maintaining row length of two meter and 
row to row distance of 30 cm. The genotypes were 
assessed for bacterial leaf blight resistance both under 
field conditions and artificial inoculation. Incidence 
of the disease on each accession was recorded on per-
centage basis in each plot during the last week of Au-
gust. The studied genotypes were inoculated with the 
mixture of virulent isolates of Xanthomonas oryzae pv. 
Oryzae prevailing in the Khyber Pakhtunkhwa, Paki-
stan. The inoculum was organized in distilled water 
and its concentration was adjusted to almost 108 cfu/
ml. Ten leaves of each genotype were cut at approx-
imately 5 cm from the tip using scissors dipped into 
the prepared inoculum and then after 15 days of inoc-
ulation lesion lengths were calculated. Rice accessions 
were classified into different categories of resistance 
and susceptibility on the basis of mean leaf lesion 
length of each genotype over two replications using 
the following standard International Rice Research 
Institute (IRRI) procedure (Chaudry, 1996) (Table 1).

Results and Discussion

On account of favorable humid conditions in the crop 
growing season, the incidence of bacterial leaf blight 
disease did occur. The rice genotypes evaluated in the 
study were also screened for bacterial leaf blight re-
sistance using artificial inoculation. Highly signifi-
cant differences (P ≤ 0.01) among the evaluated rice 
genotypes were observed for lesion length. Disease 

incidence (%) and response of rice genotypes on arti-
ficial inoculation are presented in Table 2. Out of 144 
rice genotypes used in the study, 124 rice accessions 
and the two check cultivars (Super-Basmati and IR-
6) were observed moderately susceptible to high sus-
ceptible against this disease. More than 50% plants 
in these entries were affected with the occurrence of 
bacterial leaf blight under natural conditions. The in-
oculated plants in these entries displayed leaf lesions 
constituting >25% of their total leaf lengths. Seven 
rice accessions viz. UoA-2, UoA-5, UoA-11, UoA-
48, UoA-53, UoA-102, and UoA-123 showed mod-
erate levels of resistance against bacterial leaf blight 
and up to 25% plants in these accessions were affected 
with this disease under natural conditions. On arti-
ficial inoculation, accessions UoA-2, UoA-5, UoA-
11, UoA-48, UoA-53, UoA-102, and UoA-123 dis-
played leaf lesions which constituted 22.2, 18.1, 14.6, 
16.1, 23.2, 18 and 21.7% of their total leaf lengths, 
respectively. Eleven rice accessions UoA-4, UoA-
6, UoA-22, UoA-41, UoA-60, UoA-67, UoA-68, 
UoA-84, UoA-126, UoA-129 and UoA-133 showed 
resistance against this disease and less than 1% plants 
in these accessions were affected with the disease. The 
affected plants in these entries manifested less than 
5% leaf lesion lengths of their total leaf lengths. 

Table 1: Disease incidence, lesion size and disease rating 
of rice genotypes against bacterial leaf blight.
Disease 
Rating

Lesion Size
(Percent of leaf length)

Category

1 0-3 Highly resistant
2 4-6 Resistant
3 7-12 Resistant
4 13-25 Moderately Resistant
5 26-50 Moderately susceptible
6 51-75 Susceptible
7 76-87 Susceptible
8 87-94 Highly Susceptible
9 95-100 Highly Susceptible

The results of this study are compatible with the ear-
lier findings of Akhtar et al. (2005), Waheed et al. 
(2009) and Akhtar et al. (2005) screened all the avail-
able cultivars of Pakistan and reported lack of resist-
ance in the cultivated germplasm of the country. Shah 
et al. (2009) assessed 14 wild rice species and three 
rice cultivars, Bas-385, KS-282 and IR-6 of Pakistan 
against bacterial leaf blight using artificial inoculation. 
Only wild rice species O. nivara, O. longistaminata 
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Table 2: Disease incidence, lesion size and disease rating 
of rice genotypes against bacterial leaf blight.
Accession 
No.

Disease 
Incidence 
(%)

Lesion size
(Percent of 
leaf length)

Disease 
rating

Category

UoA-1 70 56.8 6 S
UoA-2 15 22.2 4 MR
UoA-3 56 55.3 6 S
UoA-4 0 2.6 1 HR
UoA-5 23 18.2 4 MR
UoA-6 0 3.6 1 HR
UoA-7 100 65 6 S
UoA-8 100 72.2 5 MS
UoA-9 100 80.3 6 S
UoA-10 55 44.5 5 MS
UoA-11 12 14.6 4 MR
UoA-12 54 60.9 6 S
UoA-13 83 71.4 6 S
UoA-14 60 75.9 6 S
UoA-15 93 70.7 6 S
UoA-16 93 80.6 6 S
UoA-17 100 79.1 6 S
UoA-18 86 75.2 6 S
UoA-19 61 66.9 6 S
UoA-20 97 87 6 S
UoA-21 58 54.2 6 S
UoA-22 0 2.6 1 HR
UoA-23 50 41.8 5 MS
UoA-24 95 29 5 MS
UoA-25 58 54.3 6 S
UoA-26 93 48.1 5 MS
UoA-27 83 44.3 5 MS
UoA-28 55 26.9 5 MS
UoA-29 99 35.2 5 MS
UoA-30 52 33.2 5 MS
UoA-31 100 68.6 6 S
UoA-32 93 42.7 5 MS
UoA-33 60 56.7 6 S
UoA-34 100 64.3 6 S
UoA-35 98 30.7 5 MS
UoA-36 54 50.2 6 S
UoA-37 84 50 5 MS
UoA-38 58 38.6 5 MS
UoA-39 51 43.3 5 MS
UoA-40 100 100 7 HS
UoA-41 0 4.7 1 HR
UoA-42 73 43 5 MS
UoA-43 43 47 5 MS

UoA-44 77 47.3 5 MS
UoA-45 59 31.3 5 MS
UoA-46 97 88.5 7 HS
UoA-47 100 90.4 7 HS
UoA-48 20 16.1 4 MR
UoA-49 84 46.1 5 MS
UoA-50 57 47.4 5 MS
UoA-51 57 84.4 6 S
UoA-52 79 84.2 6 S
UoA-53 13 23.2 4 MR
UoA-54 60 45.1 5 MS
UoA-55 95 95 7 HS
UoA-56 94 94.4 7 HS
UoA-57 100 98. 7 HS
UoA-58 100 99.3 7 HS
UoA-59 98 99 7 HS
UoA-60 0 3.8 1 HR
UoA-61 66 76.3 6 S
UoA-62 82 94.8 7 HS
UoA-63 100 96.5 7 HS
UoA-64 64 69.4 6 S
UoA-65 77 83.3 6 S
UoA-66 98 87.6 6 S
UoA-67 0 2.8 1 HR
UoA-68 0 1.1 1 HR
UoA-69 95 88.2 7 HS
UoA-70 57 59.3 6 S
UoA-71 83 49.7 5 MS
UoA-72 87 67.7 6 S
UoA-73 100 100 7 HS
UoA-74 73 59.4 6 S
UoA-75 56 51.3 6 S
UoA-76 100 94.5 7 HS
UoA-77 80 57.2 6 S
UoA-78 90 50 5 MS
UoA-79 87 66.7 5 MS
UoA-80 56 26 4 MS
UoA-81 60 73.5 6 S
UoA-82 100 60.1 6 S
UoA-83 67 59.6 6 S
UoA-84 0 3.6 1 HR
UoA-85 100 65.2 6 S
UoA-86 100 77.9 6 S
UoA-87 93 52.4 6 S
UoA-88 68 63.5 6 S
UoA-89 100 65.9 6 S
UoA-90 100 54.7 6 S
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UoA-91 84 72.9 6 S
UoA-92 100 60.9 6 S
UoA-93 100 100 7 HS
UoA-94 70 100 7 HS
UoA-95 100 98.5 7 HS
UoA-96 61 90.6 7 HS
UoA-97 100 93.3 7 HS
UoA-98 100 97 7 HS
UoA-99 85 80.3 6 S
UoA-100 100 100 7 HS
UoA-101 100 100 7 HS
UoA-102 10 18.0 4 MR
UoA-103 100 100 7 HS
UoA-104 61 63 6 S
UoA-105 100 70.4 6 S
UoA-106 89 90.1 7 HS
UoA-107 97 67.4 6 S
UoA-108 100 100 7 HS
UoA-109 63 48.2 5 MS
UoA-110 100 100 7 HS
UoA-111 100 100 7 HS
UoA-112 100 100 7 HS
UoA-113 100 100 7 HS
UoA-114 100 100 7 HS
UoA-115 100 100 7 HS
UoA-116 91 98.3 7 HS
UoA-117 100 100 7 HS
UoA-118 100 100 7 HS
UoA-119 93 100 7 HS
UoA-120 100 98.5 7 HS
UoA-121 100 100 7 HS
UoA-122 100 100 7 HS
UoA-123 10 21.7 4 MR
UoA-124 100 100 7 HS
UoA-125 100 100 7 HS
UoA-126 0 2.9 1 HR
UoA-127 99 94.3 7 HS
UoA-128 98 89.2 7 HS
UoA-129 0 3.5 1 HR
UoA-130 94 92.9 7 HS
UoA-131 80 84.9 6 S
UoA-132 95 97.7 7 HS
UoA-133 0 1.8 1 HR
UoA-134 90 90.1 7 HS
UoA-135 100 93 7 HS
UoA-136 93 85.6 6 S
UoA-137 97 66.8 6 S
UoA-138 81 91.9 7 HS

UoA-139 88 84.1 6 S
UoA-140 100 77.9 6 S
UoA-141 98 95.4 7 HS
UoA-142 85 91.6 7 HS
IR-6 
(Check 
cultivar)

65 67.9 6 S

Super 
Basmati 
(Check 
cultivar)

72 75.7 6 S

HR: Highly Resistant; R: Resistant; MR: Moderately Resistant; 
MS: Moderately Susceptible; S: Susceptible; HS: Highly Susceptible

and O. grandiglumis displayed resistance against bac-
terial leaf blight while the three cultivars used in the 
study showed susceptibility against this disease. Wa-
heed et al. (2009) evaluated 11 rice genotypes against 
bacterial leaf blight under natural conditions and re-
ported strong resistance in only one genotype, PARC-
301. In the present study the two cultivars manifest-
ed high levels of susceptibility against bacterial leaf 
blight while some of the indigenous rice accessions 
showed strong levels of resistance against the disease. 
The indigenous rice accessions and wild rice species 
thus need to be explored for possible transfer of bac-
terial leaf blight resistance genes into the cultivated 
germplasm of the country. 

Conclusions

Most of the studied accessions and two commercial 
rice cultivars displayed susceptible reaction against 
bacterial leaf blight both under usual field conditions 
and with the artificial inoculation. Rice accessions 
UoA-4, UoA-6, UoA-22, UoA-41, UoA-60, UoA-
67, UoA-68, UoA-84, UoA-126, UoA-129 and 
UoA-133 showed strong resistance against bacterial 
leaf blight. The genetic potential of these genotypes 
could be used in bacterial blight resistance breeding 
programs to deploy bacterial blight resistant genes 
into commercial rice cultivars. 

Authors Contribution

ZR conducted research, analysed the data, results and 
discussion. SMAS supervised the whole study. HR, 
FM and MAR helped in data analysis as well as man-
uscript editing. IA helped in data analysis.



June 2017 | Volume 33 | Issue 2 | Page 297

Sarhad Journal of Agriculture
References

Akhtar, M.A. 2005. Studies on genetic variation in 
Xanthomonas Oryzae pv. oryzae in relation to 
resistance in rice. In: Third annual progress re-
port ALP-Project. Instit. Pl. Environ. Prot. Natl. 
Agirc. Res. Cent. Islamabad. pp. 31.

Akhtar, M.A. and M. Akram. 1987. Incidence of 
bacterial blight of rice in the Punjab (Pakistan). 
Intl. Rice Res. Notes 5:5.

Akhtar, M.A., M. Zakria, F.M. Abbassi and M.A. 
Masod. 2003. Incidence of bacterial blight of 
rice in Pakistan during 2002. Pak. J. Bot. 35(5): 
993-997.

Chaudry, R.C. 1996. Standard evaluation system 
for rice. Genetic Res. Cent. Intl. Rice Res. In-
stit. Manila, Philippines. pp. 52.

Ezaku, A. and H. Kuka. 2006. A historical review 
of bacterial blight of rice. Natl. Instit. Agrobiol. 
Res. Bull. Jpn. pp. 207.

Ghose, R. L.M., M.B. Ghatege and V. Subrahman-
yan. 1970. New Delhi Agric. Res. India. pp. 474. 

Ishiyama, S. 1922. Study on bacterial blight of rice. 
In: Report of Agric. Exp. Station, Tokyo. 45: 
233-261.

Khan, T.Z., M.A. Gill, and M.G. Khan. 2000. 
Screening of rice varieties against bacterial leaf 
blight disease. Pak. J. Phytopath. 12(1): 71-72.

Mew, T.W. 1987. Current status of future pros-
pects of research on bacterial blight of rice. 
Ann. Rev. Phytopath. 25: 359-382. https://doi.
org/10.1146/annurev.py.25.090187.002043

Mew, T.W. and A. Majid. 1977. Bacterial blight of 
rice in Pakistan. IRRN 	2:5.

Shah, S.M.A., H. Rahman, F.M. Abassi, M.A. 
Akhtar, A. Rafi and I.A. Khan. 2009. Resistance 
characterization of wild relatives of rice against 
bacterial blight. Pak. J. Bot. 41(2): 917-925.

Shahjehan, A.K.M., H.U. Ahmad, M.A.T. Mia, 
M.A. Sharma and N.S. Nahar. 1991. Outbreak 
of leaf blight in rice crop in Bangladesh. Iran. 
16: 21. 

Swing, J., M.V. Mooter, T.W. Mew and K. Kerstars. 
1990. Reclassification of the causal of bacterial 
blight (Xanthomonas Oryzae pv. oryzae). Intl. J. 
Syst. Bact. 40: 37-43.

Waheed, M.A., Inamullah, H. Ahmad, Sirajuddin, 
H. Ali, A.Q. Khan and A. Khan. 2009. Eval-
uation of rice genotypes for resistance against 
bacterial leaf blight. Pak. J. Bot. 41(1): 329-335.

https://doi.org/10.1146/annurev.py.25.090187.002043
https://doi.org/10.1146/annurev.py.25.090187.002043

