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Generation mean analysis of bacterial leaf blight resistance in Thai
indigenous rice Phaladum variety
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ABSTRACT: Phaladum is an indigenous Thai rice verity possessing high resistance to bacterial leaf blight. Genetic
information is necessary for planning breeding programs. Therefore, this study was aimed to analyze gene action,
number of genes and heritability of bacterial leaf blight resistance in Phaladum. Six basic populations were developed
from crosses betaween RD6 (susceptible variety) and Phaladum (resistance variety) including RD6, Phaladum, F,
F,, BC P and BC P,.The populations were challenged with Xanthomonas oryzae isolate BB2009-758 by clipping
method to evaluate the disease. Disease score and lesion length were measured and subjected to generation mean
analysis. Heritability and numbers of genes estimated for the two traits were 0.52 and 0.49 and 2.2 and 2.3 respectively.
Generations mean analysis showed that the disease resistance is controlled by additive gene effect. Thus, based on
these results, pedigree selection and backcross methods can be utilized for breeding new rice varieties resistance to
bacterial leaf blight using Phaladum as gene source.
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0 0
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Source: IRRI (1980)
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Figure 1 Frequency distribution of lesion length (a-c) and:

BC,P,BCP andF, population.

lesion score 0 = resistance, 9= susceptible (e-f) in

Table 2 Mean of disease severity score of 6 populations Phaladum, RD6, Fj, BC1P1, BC1P2, F2 and resistance
check IR62266

Population Lesion length (cm.) Disease score (0-9)'
RD6 43 a° 49 &
BC1P1 33 Db 39 b

F1 2.6 bc 32 b

F2 25 cd 3.1 bc
BC1F’2 1.7 22 ¢c
Phaladum 0.5 06 d
IR62266 (check) 0.8 12 d

F-test o *

C.V. (%) 14.39 15.28

**: significant different at P < 0.01

1: 0= no symptom, 9= highly susceptible.

2: A common letter within column show not significant difference at p < 0.05.
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Table 3 Number of gene and heritability for lesion length and disease score of bacterial leaf blight resistance

in rice Phaladum variety.

Trait Number of gene Heritability
Lesion length 2.2 0.49
Disease score 2.3 0.52

Table 4 Estimation of gene effects base on join scaling test of three parameters and generation mean analysis

of BLB resistance in Phaladum.

Lesion length

Disease score

Parameter
ValuezS.E. ValuetS.E.
A -0.30+0.50 ns -0.30£0.56 ns
B 0.30+0.46 ns 0.50£0.54 ns
C 0.0040.69 ns 0.20+0.79 ns
m 2.36+0.13 ** 2.69+0.15 **
d 1.82+0.13 ** 2.11+0.14 **
h 0.26+0.26 ns 0.59+0.30 **

* kK —

ns,-,
a9

WugnasnANFAunIusalsnreuluLialy
drariuguianAIgnALANFt U WNILAT 2
Buannnistszinuanuanty Tnedninasasiu
Fumnudusuuuanazanuasidnaiugnasulu
FAULUNATN NNIARABNANHIUZAINAILNIY
anansarildme usitagusiu 39amefianarinanld
T8un neAndenuuLTunnlssRuazn1sAnLaan
WULNANNAL

ANBLA

oA

R IR A e K CIR R S TR PRETEVEATE AT

o

[nc]

MINEAINEIIEY AMTINEAIANART WATALEIA
Ao g

wAlUlagTIN NN NI YRR LATEgTIA Nt

arneypefiaRugnssudianuiles uay
sutlszannuginsunisAnenlumsail

non-significant difference, significant difference and highly significant difference, respectively.

LANATA9DY

ANTIR AUAZAT, NI ITULLTYANA LaYAT Tl alivail,
2555. NlsziluansurAMNAIUnIuAalsAzay
luukeseaideiugnesudraunaan. ununens.
40(TUINLAY 4): 48-52

Acquaah, G. 2012. Principles of Plant Genetics and
Breeding. 2" Edition. John Wiley and Sons Ltd.
Oxford, UK.

Chen, S., Liu, X., Zeng, L., Ouyang, D., Yang, J., and X.
Zhu. 2011. Genetic analysis and molecular mapping
of a novel recessive gene xa34(t) for resistance
against Xanthomonas oryzae pv. Oryzae. Theoretical
and Applied Genetics. p.1331-1338.

Devika, R. 2002.Genetic analysis of bacterial blight
(Xanthonlonas oryzae pv. oryzae Ishiyama)
resistance and yield in rice (Oryza sativa L.). Ph.D.
Thesis. Kerala Agricultural University, Thrissur, India.

Habarurema, ., G. Asea, J. Lamo, P. Gibson, R. Edema, Y.
Séré, and R. O. Onasanya. 2012. Genetic analysis of
resistance to rice bacterial blightin Uganda. African
Crop Science Journal. 20: 105-112.

IRRI. 1980. Standard Evaluation System for Rice. The
International Rice Research Institute. Los Banos,
Laguna, Philippines.



14

Kauffman, H. E., A. P. K. Reddy, S. P.Y. Hsieh, and S. D.
Merca. 1973. An improved technique for evaluating
resistance of rice varieties to Xanthomonas oryzae.
Plant Disease Reporter. 57: 537-541.

Khan, M. A., M. Naeem, and M. Igbal. 2014. Breeding
approaches for bacterial leaf blight resistance in rice
(Oryza sativa L.), current status and future directions.
European journal of plant pathology. 139: 27-37.

Khush, G. S., and E. R. Angeles. 1999. A new gene for
resistance to race 6 of bacterial blight in rice, Oryza
sativa. Rice Genetics Newsletter. 16: 92-93.

Kihupi, A. N., E. R. Angeles, and G. S. Khush. 2001.
Genetic analysis of resistance to bacterial blight,
Xanthomonas oryzae pv. oryzae, inrice, Oryza sativa
L. Euphytica. 117: 39-46.

Korinsak, S., K. Sirithunya, and T. Toojinda. 2014.
Identifying a source of a bacterial blight resistance
gene xab in rice variety 'IR62266’ and development
of a functional marker ‘PAxa5’, the easy agarose
based detection. Thai J. Genet. 7: 164-172.

Korinsak, S., S. Sriprakhon, P. Sirithanya, J. Jairin, S.
Korinsak, A. Vanavichit, and T. Toojinda. 2009.
Identification of microsatellite markers (SSR) linked to
anew bacterial blight resistance gene xa33(t) in rice
cultivar ‘Ba7’. Maejo International Journal of Science
and Technology. 3: 235-247.

Kurata, N., and Y. Yamazaki. 2006. Oryzabase. An
integrated biological and genome information data-
base for rice. Plant Physiology. 140: 12-17.

Lee, K. S., S. Rasabandith, E. R. Angeles, and G. S. Khush.
2003. Inheritance of resistance to bacterial blight in
21 cultivars of rice. Phytopathology. 93: 147-152.

Liu, Q., M. Yuan, Y. Zhou, X. G. Li, J. Xiao, and S. Wang.
2011. Aparalog of theMtN3/saliva family recessively
confers racespecific resistance to Xanthomonas
oryzae in rice. Plant, Cell and Environment. 34:
1658-69.

Mather, K., and J. L. Jinks. 1982. In: Biometrical Genetics,
3rd Edition. Chapman and Hall Ltd. London.

Nakai, H., S. Nakamura, S. Kuwahara, and M. Saito. 1988.
Genetic studies of an induced rice mutant resistant to
multiple races of bacterial leaf blight. Rice Genetics
Newsletter. 5: 101.

LAUINEAT 45 (1) : 7-14 (2560).

Nifio-liu, D. O., P. C. Ronald, and A. J. Bogdanove. 2006.
Xanthomonas oryzae pathovars: model pathogens of
a model crop. Molecular Plant Pathology. 7: 303-324.

Nyguist, W. E. 1991. Estimation of heritability and
prediction of response in plant populations. Critical
Reviews in Plant Sciences. 10: 235-322.

Ogawa, T., T. Yamamoto, G. S. Khush, T.W. Mew, and
H. Kaku. 1988. Near-isogenic lines as international
differentials for resistance to bacterial blight of rice.
Rice Genetics Newsletter. 5: 106-109.

Ou, S.H. 1987. Rice Diseases. Centre for Agricultural
Bioscience International, UK.

Paul, C. P.,, N. Q. Ng, and T. A. Ladeinde. 2003. Mode
of gene action of inheritance for resistance to rice
yellow mottle virus. African Crop Science Journal. 11:
143-150.

Petpisit, V., G.S. Khush, and H. E. Kauffman. 1977.
Inheritance of resistance to bacterial blight in rice.
Crop Science. 17: 551-554.

Poehiman, J. M. 1987. Breeding Field Crops. 3rd Edition.
Van Nostrand Reinhold, New York.

Ramli, A. B., M. Y. Rafii, M. A. Latif, G. B. Saleh, O. B. Omar,
and A. B. Puteh. 2016. Generation mean analysis
of grain quality traits in selected rice populations
derived from different amylose characteristics. J. Sci
Food Agr. 96: 1593-1600.

Robinson, H. F., R. E. Comstock, and P. H. Harney. 1949.
Estimates of heritability and degree in corn. Agron
J. 41: 353-359.

Singh, A., R. Singh, S. Kumar, M. Arya, and P. Singh. 2015.
Genetic variability to improve yield and resistance to
bacterial leaf blight in rice.Bangladesh. Journal of
Botany. 44: 581-589.

Singh, K., Y. Vikal, S. Singh, H. Leung, H. S. Dhaliwal,
and G. S. Khush. 2002. Mapping of bacterial blight
resistance gene xa8 using microsatellite markers.
Rice Genetics Newsletter. 19: 94-96.

Toojinda, T., S. Tragoonrung, A. Vanavichit, J. L. Siangliw,
N. Pa-In, J. Jantaboon, and S. Fukai. 2005. Molecular
breeding for rainfed lowland rice in the Mekong
region. Plant Prod Sci. 8: 330-333.

Warner, J. N. 1952. A method of estimating heritability.
Agronomy Journal. 44: 427-430.



