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23. Identification of a new gene introgressed from Oryza brachyantha with broad- spectrum resistance
to bacterial blight of rice in India
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Bacterial blight, caused by Xanthomonas oryzae pv.oryzae (Xoo) is one of the major diseases of
rice occurring in almost all the rice growing ecologies of the world causing significant yield losses
annually (Mew, 1987). Chemical control measures are not quite effective for managing this disease and
hence the importance of host plant resistance has been well recognized to combat this disease. So far 31
resistance genes for bacterial blight in rice have been identified from different cultivars and wild
relatives of Oryza (Nino-Liu et al., 2006 Chu et al., 2006 Wang et al., 2007). Muralidharan et al. (2003)
observed differential reaction of near isogenic lines (NILs) of single gene, pyramided lines with 2-4
gene combinations and donors in multi-environment tests indicating the variability in the virulence of
the pathogen and suggested to develop high yielding varieties with durable and broad-spectrum
resistance by pyramiding different resistance genes depending upon their effectiveness. Of the 31 genes
so far identified, four dominant genes viz., Xa21 (O. longistaminata), Xa23 (O. rufipogon), Xa27 (O.
minuta) and Xa29(t) (O. officinalis) have been introgressed from wild species of Oryza which show broadspectrum of resistance to several virulent races of bacterial blight (Khush et al., 1990 Zhang et al., 1998 Gu
et al., 2004 and Tan et al., 2004).
Two introgression lines (IR 65483-118-25-31-7-1-5-B, IR 65483-141-2-4-4-2-5-B) derived from
IR 56 x O. brachyantha (Acc. 101232) along with recurrent parent IR 56 and donor O. brachyantha
were obtained from IRRI, Philippines. They were initially screened against a virulent isolate (DX-044)
collected from the susceptible plant of wild rice O. rufipogon and two introgression lines and O.
brachyantha were found to have immune reaction while recurrent parent IR56 was susceptible. Further,
these two introgression lines, parental lines, the NILs carrying different resistant genes (IRBB lines) and
susceptible (TN-1, BPT5204) and resistant (IET 8585) checks were screened during kharif 2006 against
21 different virulent isolates of bacterial blight collected from 11 states of India covering different rice
growing ecologies which are being maintained at Directorate of Rice Research, Hyderabad (Table 1).
The wild species O. brachyantha showed resistance reaction to all the isolates except the one (DX090) collected from Ludhiana in Punjab state. The two introgression lines showed similar pattern of
resistance, namely, resistance reaction against 16 isolates, moderate resistance to one isolate and
susceptible reaction to four isolates (Table 1). On other hand, IRBB lines showed differential reaction to
different isolates (Table1). These results indicate that the gene introgressed from O. brachyantha is quite
different from those in IRBB lines used in this experiment. To study the inheritance of the bacterial
blight resistance gene introgressed from O. brachyantha, both the introgression lines were crossed with
the recurrent parent IR 56 and susceptible check BPT 5204 carrying no resistant gene to bacterial blight.
Their F1 plants were found to be resistant against DX-044 isolate and F2 populations segregated in a
ratio of 3:1 (resistant: susceptible) (Table 2). In addition, the F2 population of IR65483-118-25-21-7-5-B
x IR65483-141-2-4-4-2-5-B did not show segregation for susceptibility and all the plants were resistant.
These results suggest that the two introgression lines have the same single dominant gene for resistance
to BB isolate DX-044.
Further, the introgression line IR 65483-141-2-4-4-2-5-B was crossed with IRBB21 line carrying
Xa21, and the F2 populations segregated in the ratio of 15:1 (resistant : susceptible) against the DX-020.
This segregation pattern clearly indicated that the resistant genes from O. brachyantha and Xa21 are
non-allelic and inherited independently. The wild species O. brachyantha (FF genome) is distantly
related to cultivated and other wild rices from where bacterial blight resistant genes are identified and
several incompatibility barriers restrict the natural gene flow from one species to another. The broad spectrum bacterial blight resistance gene introgressed from O. brachyantha is designated as Xa34 (t).
We are in the process of mapping this gene with molecular markers.

58

Research Notes

References
Chu Z., B. Fu, H. Xang, C. Xu, Z. Li, A. sanchez, Y. J. Park, J. L. Bennelzen, Q. Zhang and S. Wang,
2006. Targetting xa13, a recessive gene for bacterial blight resistance in rice. Theor. Appl. Genet.
112: 455-461.
Gu K., D. Tian , F. Yang, L. Wu, Sreekala, D. Wang, G. L. Wang and Z. Yin, 2004. High resolution
genetic mapping of Xa27(t) , a new bacterial blight resistance gene in rice, O. sativa L. Theor.
Appl. Genet. 108: 800-807.
Khush G. S., B. Esperanza and T. Ogawa, 1990. A new gene for resistance to bacterial blight from O.
longistaminata. Rice Genetic Newsletter:7: 121-122.
Mew T. W., 1987. Current status and future prospects of research on bacterial blight of rice. Annu. Rev.
Phytopathol. 25: 359-382.
Muralidharan K., D. Krishnaveni, G. S. Laha, C. S. Reddy, M. Srinivasprasad and R. Sridher, 2003.
Appraisal of bacterial blight resistance genes in India. Rice Genetic Newsletter: 20: 96-98.
Nino-Liu, D. O., C. R. Pamela and J. B. Adam, 2006. Xanthomonas oryzae pathovars: model pathogens
of a model crop. Molecular Plant Pathology:7(5): 303-324.
Tan G. X., X. Ren, Q. M. Weng, Z. Y. Shi, L. L. Zhu and G. C. He, 2004. Mapping of a new resistance
gene to bacterial blight in rice line introgressed from O. officinalis. Yi Chuan Xue Bao, 31: 724729.
Wang C., G. Wen, X. Lin and D. Zhang, 2007. Identification and fine mapping of a new bacterial blight
resistance gene, Xa 31 (t) in rice. Plant Genomics in China VIII, Poster presentation on August 1820.
Zhang Q., S. C. Lin, B. Y. Zhao, C. L. Wang, W. C. Yang, Y. I. Zhou, D. Y. Li, C. B. Chen and L. H.
Zhu, 1998. Identification and tagging a new gene for resistance to bacterial blight (Xanthomonas
Oryzae pv.Oryzae ) from O.rufipogon. Rice Genetics Newsletter. 15: 138.

The existence of broad-spectrum resistance (BSR) is another issue for which a QTL summary could be illuminating. The concept of BSR
can be used to refer to resistance to multiple strains of a pathogen or to multiple taxa. A number of types of evidence suggest that BSR
exists in plants.Â We summarized the published data for QTL identified in rice for fungal, bacterial, and viral pathogens. Additional rice
blast QTL data were provided by B. Liu, S. Zhang, X. Zhu, Q. Yang, S. Wu et al. (unpublished data; H. Leung, personal
communication).Â The map locations of genes conditioning qualitative resistance to rice blast and bacterial leaf blight (â€œmajor
genesâ€ or R genes) were estimated by identifying the nearest marker reported in each publication (Causse et al. 1994; Wang et al.
2010). Rice bacterial blight (BB) and bacterial leaf streak (BLS) are caused by gram negative bacteria Xanthomonas oryzae pv. oryzae
(Xoo) and Xanthomonas oryzae pv. oryzicola (Xoc), respectively. BB is one of the most devastating rice diseases, which can cause
severe yield loss of up to 50% depending on the rice variety, growth stage, the geographic location and environmental conditions (Liu et
al.Â In contrast to BB, no native major R gene controlling resistance to BLS has been identified in rice and only a few of quantitative
resistance loci have been mapped. Interestingly, one of them, qBlsr5a, with relatively large effect, was mainly controlled by xa5 (Xie et
al. Bacterial blight of rice, caused by Xanthomonas oryzae pv. oryzae (Xoo) (Ishyama) Dye, is one of the serious diseases prevalent
throughout Asia.Â @article{Gu2003HighresolutionGM, title={High-resolution genetic mapping of Xa27(t), a new bacterial blight
resistance gene in rice, Oryza sativa L.}, author={K. Gu and D. Tian and F. Yang and L. Wu and C. Sreekala and D. Wang and G.-L.
Wang and Z. Yin}, journal={Theoretical and Applied Genetics}. , year={2003}, volume={108}, pages={800-807} }.

