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Abstract: A popular rice variety of South India, CO 43 is tolerant to high salinity and alkalinity stress but is susceptible to bacterial blight. In the 

present study, gene-based molecular markers were used for the foreground selection of bacterial blight disease resistance genes Xa21 and 

xa13 in an inter cross F  generation of CO 43. B95-1 X Tetep and B95-1 X Abhaya were used as the donors for Xa21 and xa13 genes. Two-3

hundred and ten plants of the inter cross F  generation were genotyped for the two genes. Eleven plants having both the genes in homozygous 3

condition were selected and advanced to F  generation for disease screening and agronomic evaluation. All the selected lines recorded a high 4

level of resistance against bacterial blight. Agro-morphological evaluation of the inter cross F  lines led to the identification of two lines 59-44 4

and 59-62 which were superior to CO 43 with respect to both agronomic performance and disease resistance. The selected inter cross F  lines 4 

will be screened for disease resistance under field conditions and subsequently advanced for yield trials. 
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Rice is a chief cereal crop of the developing world and 

serves as the staple diet for the Asian population. World rice 

production stands at 728 million tonnes with acreage of 161 

million ha (Ricestat 2018). In India, rice occupies an area of 

43 million hectares with a production of 163 million tonnes 

(Ricestat 2018). Rice production needs to be doubled by 

2030 to meet the demands posed by the ever-increasing 

population and improved standards of living (Foley et al 

2011). The global average yield of irrigated rice is 5 tonnes 
-1 -1ha  as against the estimated yield potential of 10 tonnes ha  

(Khush and Jena 2009). Various biotic and abiotic stresses 

are responsible for this yield gap. Bacterial blight, a serious 

disease of rice is caused by the bacterium Xanthomonas 

oryzae pv. oryzae (Xoo) (Ishiyama 1922) and can cause up to 

80 percent yield losses depending on crop growth stage, 

level of susceptibility and environmental factors (Shin et al 

1992, Mew et al 1993, Noh et al 2007). In India, the yield 

losses vary from 15 to 40 per cent (Upadhyay et al 1985). 

Plant diseases can be managed through chemicals, good 

agronomic practices, and deployment of disease resistant 

varieties. Breeding and deployment of resistant cultivars 

having durable resistance is the most eco-friendly and 

sustainable approach for managing plant diseases (Jena and 

Mackil 2008, Sharma et al 2012). Until the late twentieth-

century, disease resistant cultivars were developed by 

backcross breeding strategy involving repeated backcrosses 

and phenotypic selections which took at least 8 to 10 years to 

develop/improve a variety. With the advent of molecular 

marker technology in the early twenty-first century, there was 

a paradigm shift in plant breeding leading to the birth of 

molecular plant breeding. Till date, more than 42 resistance 

(R) genes for bacterial blight have been catalogued from 

diverse germplasm resources (Busungu et al 2016).

Genes identified in multiple parents can be accumulated 

into a single genotype using the gene pyramiding approach. 

It can facilitate the introgression of genes encoding 

resistance to different races of a pathogen into a particular 

genotype providing robust resistance against the disease 

(Jiang et al 2004). Molecular markers had been used to 

precisely tag disease resistance genes in rice, and marker-

assisted selection can be utilized for pyramiding these genes 

into susceptible cultivars (Jena and Mackill 2008). Khush et 

al (1990) transferred the dominant bacterial blight resistance 

gene Xa21 into Oryza sativa from the wild rice species O. 

longistaminata. It is a broad spectrum resistance gene and is 

found to be effective in conferring resistance to diverse Xoo 

races. Ronald et al (1992) localized the gene to rice 

chromosome 11. The recessive gene xa13 is known to confer 

resistance to Philippine race 6, one of the highly virulent 

races of the bacterial blight pathogen. This gene was 


