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Pathotype char acterization of Xanthomonas oryzae pv oryzae isolates of West Bengal
and evaluation of resistance genes of bacterial blight of rice (Oryza sativa L .)
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ABSTRACT

Bacterial blight is the second most important dieaf rice. Hence characterization of the pathotijp causes bacterial
blight and identification of resistance genes wetterapted as a preliminary step towards identifyirggns resistant
sources. In order to do that, six isolates colldctiem different parts of West Bengal were screeagainst near isogenic
lines to identify variability in virulence. All thILs were found to possess varying degree of subiiptto resistance
against all the isolates with significant differescn disease progress. The pyramided lines showeddbspectra of
resistance against all the Xoo isolates and mosdldle resistant monogenes were xa5, xal3 and Xa21.
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Rice is more than a staple food as well as &olates were characterized by employing NILs. Out
model cereal all over the world. The disease inaige of those isolates, the isolate 5 collected from oo
of X. oryzaein rice, limits the production of this staple Behar, was the most virulent.
food, of more than half the world’'s population. Bacterium containing solution was streaked
Bacterial blight of rice, caused b¥anthomonas on the Yeast Glucose Chalk Agar (yeast extract-10g,
oryzaepv. oryzaeis known to occur in epidemic form dextrose-10g, calcium carbonate-20g, agar-20g,
in many parts of the world, causing losses to thevater-1000ml) medium. Bacterial pure culture was
extent of 6-60% or even upto 81% in some cultivarsuspended in sterile distilled water for preparatd
(Shehzackt al., 2012). Breeding for resistance is thusnoculum. Cell density was adjusted tadfomil™.
the best option to encounter the disease. The For field screening inoculation was done by
variability of the pathogen is also a problem talipping sterile scissors into bacterial solution
achieve this goal. High rate of mutation of thefollowing clip-inoculation method (Kauffmaet al.,
pathogen makes the approach further difficultl973. Full grown leaves were clipped at maximum
However, a continual search for new source dillering stage from the upper 3-4 cm of the |edéar
resistance is necessary. The availability of sdverasogenic lines (NILs) comprising of different
genes responsible for resistance may help the éreedresistance gene(s) were evaluated to characterize
to go for various breeding strategies like gendifferent pathotypes. The NILs and the genotypes
rotation, gene deployment and gene pyramidingvere classified as resistant and susceptible fatigw
Hence, it is essential to have a standard racensigaiOgawa’s method of identification of resistance gene
which the disease reaction may be tested. Pathogeto bacterial leaf blight (Ogawa.1993). Twelve near-
variability and evaluation of resistance genes arsogenic lines were screened with the six isolafes.
therefore, imperative to the plant breeders. Henceryzae pv oryzae collected from different parts of
near isogenic lines (NILs) carrying different réasig  West Bengal. Genotypes of rice were screened in a
genes are employed to evaluate pathogenicitfarf randomized completely block design with three
isolates (Gnanarmanickaet al., 1999 as well as to replications to test their level of resistance aghi
evaluate different resistant gewizs xa5, xal3and bacterial blight. All the field tests were carriedt at
Xa21, which were noticed to be the durable mondhe experimental field of the Department of Gersetic
genes, that expressed under this terai agro-ctimatnd Plant Breeding, Uttar Banga Krishi
region of West Bengal, to combat the disease.tdl t Viswavidyalaya, Coochbehar.

pyramided lines showed high and broad spectra @fegyL TSAND DISCUSSION

rzeosiszt)ance against all théoisolates (Debnatbt al., Sereening of near isogenic lines (NILs)

MATERIALSAND METHODS with six Isblate o Oryoaspy oryzaccollocies flom
For identification of the most virulent - oryzaepv ory

. : different parts of West Bengal. The NILs were
pathotypes, siXoo isolates were collected from the .
. . T eveloped in the background of IR 24 at the
diseased leaf samples of rice from six districts 0? : . . L

. . nternational Rice Research Institute, Philippines.
\(NestaBengilwz. Burdv;(an é(oo])l,dE%(st I\L/Il)ldnaporr]e Among the NILs, three were pyramidedpﬁines
X002, North Dinajpur Xoo3, Malda Koo04, Cooc = - .
Behar K009 and North 24 Parganado§. The containing multiple genes for resistance. IRBB 55
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having two genesga 13 andXa 21 while IRBB 59 Xa2l All the NILs were considered for analysis of
contains three genes for resistance to bacteiigtthl variance (Table 2). Screening of twelve NILs witle t
viz. xa 5, xa 13 andXa 21. The pyramided genotypefirst isolate Kool) categorized the genotypes into
IRBB 60 carries 4 genesjz. Xa 4, xa5 xa 13 and resistant and susceptible types (Table 1

Tablel: Length of lesions of six bacterial isolates of X. oryzae pv oryzae on different NIL s after inoculation

NILs Resistant Xool X002 X003 Xoo4d X005 X006
genes Lesion length Lesion Lesion length Lesionlength Lesion length Lesion
(cm) length (cm) (cm) (cm) (cm) length (cm)
IRBB3 Xa 3 7.26 (MR) 6.83(MR) 18.41(S) 5.10(R) 20.40(S) 19.73(S)
IRBB4 Xa 4 11.16(M) 6.05(MR) 19.04(S) 5.90(MR) 20.60(S) 19.43(S)
IRBB5 xa 5 0.52(R) 0.50(R) 1.02(R) 1.00(R) 0.61(R) 0.75(R)
IRBB7 Xa7 3.61(R) 9.18(MR) 5.45(MR) 9.00(MR) 17.13(S) 20.26(S)
IRBB8 xa8 7.66(MS) 8.31(MR) 23.10(S) 6.66(MR) 22.00(S) 26.28(S)
IRBB10Xa 10 4.80(MR) 5.86(MR) 16.72(S) 7.26(MR) 17.66(S) 21.73(S)
IRBB13xa 13 2.70(R) 1.25(R) 2.85(R) 2.26(R) 9.83(R) 2.26(R)
IRBB14Xa 14 3.78(R) 5.83(MR) 13.40(S) 6.36(MR) 17.51(MR) 15.48(S)
IRBB21Xa 21 0.43(R) 0.41(R) 0.70(R) 0.56(R) 1.68(R) 1.00(R)
IRBB55xa 13, Xa 21 0.52(R) 0.56(R) 0.43(R) 0.91(R) 0.56(R) 0.90(R)
IRBB59xa 5, xa 13, Xa 21 0.43(R) 1.00(R) 0.73(R) 0.83(R) 1.01(R) 0.56(R)
IRBB60Xa 4, xa 5, xa 13, Xa 21 0.36(R) 0.23(R) 0.46(R) 0.30(R) 0.48(R) 0.36(R)

Note: S=Susceptible, R=Resistant, MS=Moderatelyeptiille, MR=Moderately resistant
Scale: < 5cm-Resistant, 5 tol0cm-Moderately Reasisid)-15cm-Moderately Susceptible, > 15cm-Sudalepti

Table 2. ANOVA for lesion length of twelve NILs  screened with the second isola062) resulted six
screened with six isolates linesviz., IRBB 13, IRBB 21, IRBB 55, IRBB 59 and
Isolates  df MS LSD (0.05) IRBBd6% to boe 2r§sista}nt. |||;e0|?\:\|/3e2t0 disgase protgrgss wa
recorded as 0.23 cm for . Five genotyypies
);OO; ﬂ gg'gg E:g'gi 8'22 IRBB 3, IRBB 4, IRBB 8, IRBB 10 and IRBB 14
00 ' : ' were found to be moderately resistant. Highestadise
X003 11 235.09 P<0.01 145 progress of 9.18 cm was recorded in IRBB 7. Mean
Xoo4 11 29.98 P<0.01 0.61 lesion length of 3.8 cm was found for all the NiLs.
X005 11 280.76 P<0.01 0.59 These genotypes were grouped based on least
X006 11 337.02 P<0.01 0.65 significant difference showed that IRBB7 and IRBB 8

] . . were the most susceptible. Moderately susceptible
Table 3: Joint ANOVA for NIL X isolate \oop 2" \peE 4 |RBB 8, IRBB 10 and IRBB 14

nteraction were significantly different from the group of retsint
Sourcesof variation df MS LSD (0.05)  genotypes. Mean lesion length of 8.5 cm was recbrde
Replication 2 109 - - for all the NILs screened with the third isola¥003.
NIL 11711.15P<0.01 0.36 IRBB 8 exhibited highest disease progress (23.1 cm)
Isolate 5408.34 P<0.01 0.26 Five genotypes were found to be highly susceptible.
NILx Isolate 5547.52 P<0.01 IRBB 7 was noticed to be moderately resistant aith

Among the lines containing single gene fonesion length of 5.45 cm. IRBB 8 exhibited
resistance, IRBB 21 showed the lowest lesion leng#ignificantly less disease development than aleoth
of 0.43 cm while the highest value of 11.16 cm wagenotypes. No significant difference was found
observed in IRBB 4. IRBB 7, IRBB 10, IRBB 14 among the susceptible genotypeig, IRBB3, IRBB4
showed moderate resistance with lesion length28 7. and IRBB 10 All the genotypes showed resistant to
cm. Among the lines having single gene foimoderately resistant reaction with the bacterialai®
resistance, IRBB 5 and IRBB 21 showed high degreg€ (Xoo4. An average lesion length of 3.8 cm was
of resistance. The lines with multiple genes fonoted for this isolate. Lowest lesion length wasedo
resistance.e. IRBB 55, IRBB 59 and IRBB 60 were for this isolate. Lowest lesion length was obserired
highly resistant againgtool Mean lesion length over the pyramided line IRBB 60 of 0.3 cm. IRBB 7
all genotypes was recorded as 3.6 cm. Differencepowed highest disease progress with a lesionHengt
among the NILs were found to be significant with &f 9 cm. Significant differences in lesion length
critical difference of 0.33. Differences among #é among the NILs was revealed from F-test. IRBB 7
resistant lines were found to be non-significaRBB  exhibited significant differences from rest of the
3 and IRBB 8 showed non-significant differencesgenotypes. The fifth isolateXpo5 produced an
Similarly IRBB 4 and IRBB 14 also showed non-average lesion length of 10.05 cm over all NILs.
significant difference between them. All the NILsAmong the susceptible NILs, IRBB 5 exhibited
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lowest lesion length of 0.61 cm. All the pyramidedunder this agro-climatic region, to combat the alsse
lines showed high level of resistance. No modeyatelAll the pyramided lines showed high and broad
susceptible reaction was found. IRBB 8 produced th&pectra of resistance against all ¥wo isolates (Lest
highest lesion length of 22 cm agairévos This al., 2006). A quantitative complementation among the
genotype was significantly different from all othergenes might also have taken place. Therefore, these
genotypes. Six genotypes, viz. IRBB 3, IRBB 4genes should be induced for bacterial blight raais
IRBB 8, IRBB 10 and IRBB 14 showed high degredreeding programme against all the pathotypes.
of susceptibility with lesion length of 19.73cm,Adhikari et al. (1999) showed that, pyramided lines
21.7cm, 26.28 cm, 21.73cm and 15.48 cnhave displayed higher levels and or wider spectra o
respectively when all the NILs were screened againgesistance to bacterial blight than parental NIlighw
the sixth isolate X006. Average lesion length of single resistance genes, suggesting synergism and
10.85 cm was observed in this case. Significartomplementation among resistant genes. Our results
differences were found between the NILs aslso confirmed with the findings of Adhikaet al.
evidenced from F-test. Highest lesion length wagl999). The rest NILs showed susceptible to
found to be of 26.28 cm for IRBB 8. It is the highe moderately susceptible reaction to all the isolates
lesion length among all the NILs screened with sixherefore these genes were unable to prevent the
bacterial isolates. IRBB 8 differed significantlsofn  attack of different pathotypes in the present case.

the rest of the genotypes. A grand mean of 6.7&tm NiLs were the best material to study

lesion length was observed over all isolates aidNI pathogenecity and value of resistance genes.
_. The joint analysis of variance was done igpyramided lines were found to be most effective to

partition the total variability. Variation due teadlates, combat bacterial blight here. So, for breeders’

difference (Table 3)X00§ X005 and X003 showed \yay to achieve a solution against the occurrence of

significant differences from theXoo4 Xoo02 and the disease. Besides, some single gene resistame w

Xool No significant differences were found amongyiso found to be effective for terai agro-climatic

X004 Xoo02 and Xool over all genotypes. IRBB 8 rggion of West Bengal.

showed highest mean value over isolates. IRBB

revealed the lowest average lesion length ovethall B'QEFERENCES
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