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Abstract: The experiment was carried out at SGCARS, Jagdalpur, IGKV Raipur, Chhattisgarh to validate Marker Assisted
Selection (MAS) derived genotypes, from ICAR-IIRR, Hyderabad, against blast and bacterial leaf blight resistance and
access recurrent parent recovery. BPT 5204 (Samba Mahsuri) the recurrent parent 01 (RP 1) for the four test genotype
recorded average plot yield of 4.00 kg/ha placing second in the experiment. When the recurrent parent 02 (Improved Sambha
Mahsuri) was taken into account, genotype RP-Patho-1-2-15 recorded higher plot yield (4.23 kg). RP-Patho-1-2-15 and RP-
Patho-3-56-11 were similar to the recurrent parent with heading spanof 78 and 79 DAS accordingly while RP-Patho-3-73-6
was six days in advance (70 days) to the recurrent parent (76 days). The entire test Near Isogenic Lines (NILs) with a plant
height of 79-85 cm were similar to the recurrent parent (82 cm). Blast and bacterial leaf blight resistance gene carrying
genotypes RP-Patho-2-18-5 and RP-Patho-2-16-4gave plot grain yield 3.77kg, which out yielded recurrent parent 02 but
lesser than recurrent parent 01.Incidence of blast reported in Tetep (1-2%), C 101 LAC (8-10%)and average (5-8%) in all
NILs.Blast resistance genes Pi 1 carrying genotypes RP-Patho-1-2-15 and RP-Patho-1-6-5, the infestation the comparatively
higher (Score 6) than those with Pi 54 (RP-Patho-3-56-11 and RP-Patho-3-73-6, RP-Patho-3-56-11 and RP-Patho-3-73-6
(Score 4). However, dual genetic resistance background i.e. blast and bacterial blight resistance genes Xa 21+ Pi-54,
provided excellent resistance even in hot spot centre for the disease. There was noincidence of Bacterial Leaf Blight (BLB)in
all the isogenic line including donor and recurrent parents which may because of plant defence system or incompatible

environmental condition for disease prevalence.

Keywords: NILs, Marker Assisted Selection, Recurrent parent, Blast, Bacterial Leaf Blight

REFERENCES

Aly, M.A., Rathinasabapathi, B. and Kelley, K.
(2002). Somatic embryogenesis in  perennial
staticeLimoniumbellidifolium, Plumbaginaceae.
Plant cell, tissue and organ culture, 68(2): 127-135.
Ballini, E., Morel, J. B., Droc, G., Price, A,
Courtois, B., Notteghem, J. L. and Tharreau, D.
(2008). A genome-wide meta-analysis of rice blast
resistance genes and quantitative trait loci provides
new insights into panial and complete resistance. Mol
Plant Microbe Int, 21(7):859-868.

Cao, L. Y., Zhuang, J. Y., Zhan, X. D., Zheng, K.
L. and Cheng, S. H. (2003). Hybrid rice resistant to
bacterial blight developed by marker assisted
selection. Chin J Rice Sci, 17: 184-186. (in Chinese
with English abstract)

Cheema, K. K., Grewal, N. K.,Vikal, Y.,Sharma,
R., Lore, J. S., Das, A., Bhatia, D., Mahajan, R.,
Gupta, V., Bharaj, T. S. and Singh, K. (2008). A
novel bacterial blight resistance gene from Oryza
nivara mapped to 38 kb region on chromosome 4 and
transferred to Oryza sativa L. Genet. Res, 90: 1-11.
Chen, H. Q., Chen, Z. X, Ni, S., Zuo, S. M., Pan,
X. B. and Zhu, X. D. (2008). Pyramiding three
genes with resistance to blast by marker-assisted
selection to improve rice blast resistance of Jin23B.
Chin J Rice Sci, 22: 23-27. (in Chinese with English
abstract)

Chen, J. M., Fu, Z. Y., Quan, B. Q., Tian, D. G,,
Li, G. and Wang, F. (2009). Breeding hybrid rice
restoring line with double resistance to rice blast and

*Corresponding Author

bacterial blight by marker-assisted selection. Mol
Plant Breeding, 7(3): 465-470.

Chin, J.H., Gamuyao, R., Dalid, C., Bustamam,
M., Prasetiyono, J., Moeljopawiro, S.,Wissuwa,
M. and Heuer, S. (2011). Developing rice with high
yield under phosphorus deficiency: Pupl sequence to
application. Plant Physiol,156: 1202-1216.
Directorate of Rice Research. (2014). Progress
Report, 2013, Vol.1, Varietal Improvement. All India
Coordinated Rice Improvement Programme (ICAR).
Directorate of Rice Resaerch, Rajendranager,
Hyderabad-500030, India.

Fatimah, P. J., Dadang, A. and Tasliah. (2014).
Improvement of early maturity in rice variety by
marker assisted backcross breeding of hd2 gene.
Indones. J. Agric. Sci,15 (2): 55-64

Fujita, D., Yoshimura, A. and Yasui, H. (2010).
Development of near-isogenic lines and pyramided
lines carrying resistance genes to green rice
leafhopper (NephotettixcincticepsUhler) with the
Taichung 65 genetic background in rice (Oryza
sativa L.). Breeding Science, 60:18-27.

Hittalmani, S., Parco, A., Mew, T. V., Zeigier, R.
S. and Huang, N. (2000). Fine mapping and DNA
marker-assisted pyramiding of the three major genes
for  blast resistance in  rice.  TheorAppl
Genet,100:1121-1128.

Joseph, M., Gopalakrishnan, S., Sharma, R. K.,
Singh, V. P., Singh, A. K. and Singh, N. K. (2004).
Combining bacterial blight resistance and Basmati
quality characteristics by phenotypic and molecular

Journal of Plant Development Sciences Vol. 12(4): 231-237. 2020


mailto:prafull397@gmail.com

232 PRAFULL KUMAR

marker-assisted selection in rice. Mol Breeding,13:
377-387.

Khush, G. S. and Jena, K. K. (2009). Current status
and future prospects for research on blast resistance
in rice (Oryza sativa L.). In: G. L. Wang, and B.
Valent (eds), Advances in Genetics, Genomics and
Control of Rice Blast Disease, 1-10. Springer, New
York.

Koide, Y., Kawasaki, A., Yanoria, M.J,
Hairmansis, T., Nguyet, A., Bigirimana, N.T.M.,
Fujita, J.D., Kobayashi, N. and Fukuta, Y. (2010).
Development of pyramided lines with two resistance
genes, Pish and Pib, for blast disease
(MagnaportheoryzaeB. Couch) in rice (Oryza sativa
L.). Plant Breed,129:670-675.

Kumar, Prafull, Sao, A., Kanwar. R.R. and
Salam, J.L. (2015a). AMMI Biplot analysis and
Genotype x Environment interaction studies in
rainfed upland rice accessions. Oryza,52 (1): 27-33.

Kumar, Prafull., Sao, A., Thakur, AK. and
Kumari, P. (2015b). Assessment of crop phenology
and genotype response under unpredictable water
stress environments of upland rice. Annals of Plant
and Soil Research,17(3): 303-306.

Lang, N.T., Luy, T.T., Khuyeu, B.T.D. and Buu,
B.C. (2008). Genetics and breeding for blast and
bacterial leaf blight resistance of rice (Oryza sativa.
L). Omonrice, 16: 41-49.

Latif, Z., Nasir, I. and Riazuddin, S. (2007).
Indigenous production of synthetic seeds in
Daucuscarota. Pak J Bot, 39(3): 849-855.

Linh, L.H., Linh, T.H., Xuan, T.D., Ham, L.H,,
Ismail, A.M. and Khanh, T.D. (2012). Molecular
breeding to improve salt tolerance of rice (Oryza
sativa L) in the Red River Delta of Vietnam.Int. J.
Plant Genomics, 1-9.

Luu, M.C., Huyen, L.T.N., Hien, P.T.M., Hang,
V.T.T., Dam, N.Q., Mui, P.T., Quang, V.D.,
Ismail, A.M. and Ham, L.H. (2012). Application of
marker assisted backcrossing to introgress the
submergence tolerance QTL SUB1 into the Vietnam
elite rice variety-AS996. Am. J. Plant Sci,3: 528-536.
Ma, G. and Xu, Q. (2002). Induction of somatic
embryogenesis and adventitious shoots from
immature leaves of cassava. Plant cell, tissue and
organ culture,70(3): 281-288.

Narayanan, N. N., Baisakh, N., Oliva, N. P,
VeraCruz, C. M., Gnanamanickam, S. S., Datta,
K. and Datta, S. K. (2002). Molecular breeding for
the development of blast and bacterial blight
resistance in rice cv IR50. Crop Sci,42: 2072-2079.

Narayanan, N. N., Baisakh, N., Oliva, N. P,
VeraCruz, C. M., Gnanamanickam, S. S., Datta,
K. and Datta, S. K. (2004). Molecular breeding:
Marker-assisted selection combined with biolistic
transformation for blast and bacterial blight
resistance in indica rice (cv. CO39). Mol
Breeding,14: 61-71.

Neeraja, C.N,,
Pamplona, A.,

Maghirang-Rodriguez, R,
Heuer, S., Collard, B.C.Y.

Septiningsih, E.M., Vergara, G., Sanchez, D., Xu,
K., Ismail, A.M. and Mackill, D.J. (2007). A
marker-assisted backcross approach for developing
submergence-tolerant rice cultivars. Theor Appl
Genet, 115:767-776.

Pinta, W., Toojinda, T., Thummabenjapone, P.
and Sanitchon, J. (2013). Pyramiding of blast and
bacterial leaf blight resistance genes into rice cultivar
RD6 using marker assisted selection. African Journal
of Biotechnology,12(28): 4432-4438.

Rajpurohit, D., Kumar, R., Kumar, M., Paul, P.,
Awasthi, A. A., Basha, P.O., Puri, A, Jhang, T.,
Singh, K. and Dhaliwal, H.S. (2010). Pyramiding of
two bacterial blight resistance and a semi dwarfing
gene in Type 3 Basmati using marker-assisted
selection. Euphytica,178: 111-126.

Rao, K.K., Lakshminarasu, M. and Jena, K.K.
(2002). DNA markers and marker-assisted breeding
for durable resistance to bacterial blight disease in
rice.Biotechnology Advance,20:33-47.

Ruan, H. H,, Yan, C. Q., An, D. R. and Chen, J. P.
(2008). Progress of identification, mapping and
cloning of resistance genes to bacterial blight of rice.
Let Biotechnol,19(3): 463-467.

Sattari, A., Fakheri, B., Noroozi, M. and Gudarzi,
K.M. (2014). Leaf blight resistance in rice: a review
of breeding and biotechnology. Intl J Farm & Alli
Sci,3(8): 895-902.

Septiningsih, E.M., Pamplona, A.M., Sanchez,
D.L.,Neeraja, C.N., Vergara, G.V., Heuer, S.,
Ismail A.M. and Mackill. D.J. (2009).
Development of submergence tolerant rice cultivars:
The SUBL1 locus and beyond. Ann. Bot,103: 151-160.
Singh, A.K., Rohini, N. and Singh, P.K. (2015).
Identification of bacterial leaf blight resistance genes
in rice (Oryza Sativa L.). Int J Sci Nat,6(2):283-287.
Sreewongchai, T., Toojinda, T., Thanintorn, N.,
Kosawang, C., Vanavichit, A., Harreau, D. and
Sirithunya, P. (2010). Development of elite indica
rice lines with wide spectrum of resistance to Thai
blast isolates by pyramiding multiple resistance
QTLs. Plant Breeding,129:176-180.

Srinivasan, B. and Gnanamanickam, S. (2005).
Identification of a new source of resistance in wild
rice, Oryza rufipogonto bacterial blight of rice
caused by Indian strains of Xanthomonas oryzaepv.
oryzae. Curr. Sci, 88: 1229-1231.

Suh, J.P., Jeung, J.U., Noh, T.H., Cho, Y.C., Park,
S.H., Park, H.S., Shin, M.S., Kim, C.K. and
Jena,K.K. (2013). Development of breeding lines
with three pyramided resistance genes that confer
broad-spectrum bacterial blight resistance and their
molecular analysis in rice. Rice, 6: 5-15.

Sujatha, K., Natarajkumar, P., Laha, G.S,
Mishra, B., Srinivasa Rao, K., Viraktamath, B.C.,
Kirti, P.B., Hari, Y., Balachandran, S.M,
Rajendrakumar, P., Ram, T., Hajira, S.K,
Madhav, M.S., Neeraja, C.N. and Sundaram,
R.M. (2011). Inheritance of bacterial blight
resistance in the rice cultivar Ajaya and high-



JOURNAL OF PLANT DEVELOPMENT SCIENCES VOL. 12(4) 233

resolution mapping of a major QTL associated with
resistance. Genet. Res. Camb, 93: 397-408.
Sundaram, R.M., Vishnupriya, M.R., Birdar,
S.K., Laha, G.S., Reddy, G.A., Shoba Rani, N.,
Sarma, N.P. and Ramesh, V. S. (2008). Marker
assisted introgression of bacterial blight resistance in
Samba Mahsuri, an elite indica rice variety.
Euphytica,160: 411-422.

Sundaram, R. M., Vishnupriya, M. R., Laha, G.
S., Shobha Rani, N., Srinivas Rao, P,
Balachandaran, S. M., Reddy, G. A, Sarma, N. P.
and Shonti, R. V. (2009). Introduction of bacterial
blight resistance into Triguna, a high yielding, mid-
early duration rice variety. Biotechnol. J, 4:400-407.

Yi, M., Nwe, K.T., Vanavichit, A., Chaiarree, W.
and Toojinda, T. (2009).Marker assisted backcross
breeding to improve cooking quality traits in
Myanmar rice cultivar Manawthukha. Field Crops
Res,113: 178-186.

Zhan, X.D. and Cheng, S.H. (2001).Resistance
reaction to bacterial blight mixed isolates of IRBB
series lines and their application in breeding restorer
lines. Hybrid Rice,16: 10-12. (in Chinese with
English abstract).

Zhan, X.D., Zhou, H.P., Chai, R.Y., Zhuang, J.Y .,
Cheng, S.H. and Cao, L.Y. (2012). Breeding of
R8012, a rice restorer line resistant to blast and
bacterial blight through marker-assisted
selection.Rice Science,19(1): 29-35.



