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Abstract

Sixteen recombinant inbred lines (RIL’s) developed from the intra-specific
cross between YH3 and AKDRMS 21-54 through Marker Assisted Pedigree
Breeding Method were screened along with their parents and the checks,
namely, BPT 5204, TN1 and Improved Samba Mahsuri (ISM) against the IxoPt
-20 pathotype at the ICAR-Indian Institute of Rice Research (ICAR-IIRR), Hy-
derabad, Telangana, during Rabi season in 2021-22, and a new pathotype of
Xanthomonas oryzae pv. oryzae causing bacterial leaf blight disease in rice at
the Regional Agricultural Research Station (RARS), Maruteru during the Kha-
rif season in 2022, to identify pathotype specific resistant sources. Morpho-
Molecular screening was adopted to evaluate the recombinant inbred lines
over two locations in the consecutive seasons of Rabi season in 2021-22 and
Kharif season in 2022. Based on percent diseased leaf area, the genotypes
were scored and categorised as per the Standard Evaluation System (SES)
scale provided by the International Rice Research Institute (IRRI). The results
revealed all 16 RIL’s to be either resistant (11) or moderately resistant (6) to
the IxoPt-20 pathotype. However, only five RIL’s were found to be resistant,
while four RIL’s were moderately resistant to the new virulent pathotype.
Seven RIL’s with resistant to moderately resistant reactions for the IxoPt-20
pathotype, showed moderately susceptible reactions for the new virulent
pathotype. Among the resistant RIL’s identified for each pathotype, BPT-
1901-72-10-6, BPT-1901-108-4-1, and BPT-1901-111-3-2 were found to be
uniformly resistant, while BPT-1901-45-8-6 was uniformly moderately re-
sistant to both IXoPt-20 and the new virulent pathotype at Hyderabad and
Maruteru, respectively, indicating their potential as genetic stocks for the
development of new cultivars resistant to bacterial leaf blight disease.

Keywords

Bacterial leaf blight, IxoPt-20, morphological screening, pathotype, resistant, Rice,
Xanthomonas oryzae pv. oryzae

Introduction

Rice is the staple food for more than 100 countries in the world and is the
primary source of nourishment for almost 70% of the population. It is a cru-
cial dietary and food security source for many Asian countries. India ranks
second worldwide after China in the production of rice, with a share of 22%
of the total world rice production (1). In spite of the significant improve-
ment in rice production and productivity that was achieved through the
green revolution, the productivity level is severely limited due to several
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biotic and abiotic stresses. Among the primary ailments
affecting rice, fungi are responsible for 45 of them (2),
while bacteria account for 10 (3), viruses for 15, and insect
-pests and nematodes for 75 (4).

Among the bacterial diseases of rice, bacterial leaf
blight (BLB) is considered to be the major disease, ac-
counting for huge yield losses in rice. The disease is preva-
lent in all rice growing areas of India. It is characterised by
initial lesions over the leaf, which gradually enlarge in
length and width, resulting in a decrease in photosynthetic
area, thereby effecting grain filling, culminating in a signifi-
cantyield (5). Yield reductions of 10-12% for mild infection
(6) and up to 81.3% for severe infection have been report-
ed (7). The first report of bacterial leaf blight incidence
was from the provinces of Maharashtra by (8). The disease
epidemic was reported in the major rice cultivating states
of India, namely, Andhra Pradesh, Punjab, Haryana, and
Uttar Pradesh (9). Bacterial leaf blight is associated with

agronomic practices like closed spacing and high doses of
nitrogen fertilizers, and hence, proper agronomic or cul-
tural management has been reported to be effective in
controlling the spread of the disease (10). However, chem-
ical control using bactericides or antibiotics is not success-
ful. Hence, the development and deployment of resistant
cultivars have been reported to be the most economical
and effective method of controlling the disease (11).

Several pathotypes of Xanthomonas oryzae pv. ory-
zae (Xoo) have been reported (Fig. 1) across the country
(12). Owing to its dynamic virulence, new races of the path-
ogen have been reported to be co-evolving with the devel-
opment and deployment of new cultivars at various geospa-
tial locations across India (13). To combat the dynamic
pathogen, 45 R genes showing bacterial leaf blight re-
sistance have been identified and characterised (14). These
R genes work in a gene-for-gene interaction mode and are
the major sources for genetic enhancement for resistance
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to the Xooin rice crop (15). Among the resistance genes,
Xal3 and Xa21 are considered to be major and broadly
effective in India. These genes are used widely in gene pyr-
amiding (16).

Xa21 is a dominant resistance gene for bacterial leaf
blight. It was initially introgressed from Oryza longistami-
nata and was consequently cloned and characterized (17).
The gene confers broad-spectrum resistance owing to its
stable protein against pathogen interaction in host plants,
and pTA248 has been identified as a reliable simple se-
quence repeat (SSR) marker for plant breeders with re-
spect to the gene for use in marker assisted selection for
imparting Xa21-based bacterial leaf blight resistance (18).
Several cultivars resistant to bacterial leaf blight disease
have been identified and developed (16). However, a large
number of research reports indicate the appearance of Xoo
strains virulent on bacterial leaf blight resistance genes in
India (19).

Breakdown of resistance has been reported in multi-
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location trials due to the existence and evolution of new
pathogenic strains (20) identified with the help of near
isogenic lines (NIL’S) of the IRBB series used as differen-
tials (Table 1). The appearance of a new pathotype of bac-
terial leaf blight during Kharif season in 2022 was observed
at RARS, Maruteru, based on the disease response of the
standard bacterial leaf blight differentials. In this context,
the present investigation on screening of recombinant in-
bred lines possessing Xa21 gene for bacterial leaf blight
resistance derived from the AKDRMS 21-54 parent was tak-
en up for their reaction to the bacterial leaf blight patho-
types, namely, IXoPt-20 at ICAR-IIRR, Hyderabad, Telanga-
na, and the new virulent pathotype at RARS, Maruteru, An-
dhra Pradesh.

Materials and Methods

Morphological screening for bacterial leaf blight disease
reaction following standard evaluation systems was car-

Table 1. Reaction of bacterial leaf blight differentials against IxoPt-20 at Hyderabad, Telangana and new pathotype at Maruteru, Andhra Pradesh

Reaction
S. No. Differentials / Genes
IxoPt-20 New Pathotype
1 IRBB -1(Xa1) S S
2 IRBB - 3(Xa3) S S
3 IRBB - 4 (Xa4) S S
4 IRBB - 5(xa5) MR S
5 IRBB -7 (Xa7) MR S
6 IRBB - 8 (xa8) S S
7 IRBB - 10(Xa10) S S
8 IRBB - 11(Xall) S S
9 IRBB - 13(xal3) S S
10 IRBB - 14(Xa14) S S
11 IRBB - 21(Xa21) S S
12 IRBB - 50(Xa4 + xa5) R S
13 IRBB - 51(Xa4 + xal3) R S
14 IRBB - 52(Xa4 + Xa21) MR S
15 IRBB - 53(xa5 +xal3) S S
16 IRBB - 54 (xa5 + Xa21) MR S
17 IRBB - 55(xal3 + Xa21) MS MS
18 IRBB - 56(Xa4 + xa5 +xal3) MS MR
19 IRBB - 57(Xa4 + xa5 + Xa21) MR R
20 IRBB - 58(Xa4 + xal3 + Xa21) R S
21 IRBB - 59(xa5 + xal3 + Xa21) R S
22 IRBB - 60(Xa4 + xa5 +xal3 + Xa21) R S
23 IRBB - 61 (Xa4 +xa5 + Xa7) S N
24 IRBB - 62(Xa4 + XaT7 + Xa21) S N
25 IRBB - 63(xa5 + Xa7 + xal3) MR S
26 IRBB - 64(Xa4 + xa5+ Xa7+Xa21) MR S
27 IRBB - 65(Xa4 +Xa7+ xal3 +Xa21) R S
28 IRBB - 66 (Xa4 + Xa5 + XaT7 + Xal3 + Xa21) R S
29 ISM (Resistant check) R S
30 TN1 (Susceptible check) S S

R-Resistant; MR-Moderately Resistant; MS- Moderately Susceptible; S- Susceptible
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ried out during Rabi 2021-22 and Kharif 2022, respectively,
for 16 recombinant inbred lines (Table 2) developed (Fig. 2)
from crossing between YH3, the improved breeding line
with the genetic background of the Sri Dhruti (MTU 1121),
possessing the major QTL Pupl conferring tolerance to low
soil phosphorus, and AKDRMS 21-54, the breeding line of
the variety, Akshayadhan, possessing the major bacterial
blight resistance gene, Xa21, and the major blast re-

Table 2. Details of the experimental material screened for bacterial leaf blight
reaction

sistance gene, Pi54, following marker assisted pedigree
method of breeding. These lines were screened together
with their parental varieties, YH3 and AKDRMS 21-54, and
susceptible checks (BPT 5204 and TN1), and a resistant
check, Improved Samba Mahsuri (ISM), against the patho-
types IXoPt-20 at ICAR-IIRR, Hyderabad, Telangana, and
the new virulent pathotype at Regional Agricultural Re-
search Station, Maruteru, Andhra Pradesh.

Artificial Inoculation and Disease Scoring

Bacterial culture of the pathogen was maintained on Hay-

S.No. Genotype (s) ward’s agar media at 28 °C for 96 hours (Plate 1) and har-
Recombinant Inbred Line vested after the incubation period. It was then diluted to
get a final concentration of 10%cfu/ml (21). Later, inocula-
1 BPT-1901-2-6-12 g -
tion was done at the 60 DAS (Days after sowing) stage of
2 BPT-1901-11-1-3 the crop following the leaf clip method described by (22
3 BPT-1901-32-11-5 and 23). The leaf tip (1 to 2cm) of the uppermost leaf was
4 BPT-1901-38-5-10 clipped with scissors dipped into the inoculum for artificial
s BPT-1901.45.8.6 inoculation of the experimental materlal '(Plate 1). Symp-
toms were recorded 15 days after inoculation on the upper
6 BPT-1901-53-16-10 -
three leaves of the plant based on the Standard Evaluation
7 BPT-1901-61-7-12 Scale (24) developed for assessing diseased leaf area, as
8 BPT-1901-72-10-6 described in Table 3 and illustrated in Plate 1. The percent-
9 BPT-1901-77-0-14 age of diseased leaf area (DLA) was obtained using the fol-
lowing formula:
10 BPT-1901-84-2-9
Lesion Length
H BPT-1901-95-6-7 Diseased Leaf Area (%) = X 100
12 BPT-1901-108-4-1 Leaf Length
13 BPT-1901-111-3-2
14 BPT-1901-128-12-4 Evaluation of Agro-morphological Traits
15 BPT-1901-163-1-18 Quantitative data for six traits, namely, days to 50 percent
16 BPT-1901-177-17-1 flowering (DFF), plant height (cm), productive tillers per
plant, panicle length (cm), filled grains per panicle, total
Parents grains per panicle, test weight (g), and grain yield per plant
1 YH3 (g) were recorded using standard procedures for the re-
2 AKDRMS 21-54 combinant inbred lines, parents, YH3 and AKDRMS 21-54,
Checks and the checks, BPT 5204, TN1, and Improved Samba
X Mahsuri.
1 BPT5204 (Susceptible)
5 TN1(Susceptible) Molecular Screening for Xa21 Gene
3 ISM (Resistant) DNA was isolated from fresh leaves of parents (YH3 and
Kharif 2019 YH3 AKDRMS 21-54
(Pupl) (Xa21, Pis4 & Pupl)
Female Parent Male Parent
- ey Fyw id ified in: linked rki d doubl
Rabi 2019-20 Fl g::: (‘\l'a.’tlr:nde:‘z".‘l). ::Iefof;';:ns.phnl?:!e:tns:l:ded 'l..;
l selfed
- F, [F nd selection of F; plants for identification of le |
Khdﬂf 2020 - g:::s (’4\‘:21. ;54 al.l‘;’lql)pbo-oz,. ?grons pla-l: a-dosdnlgwol
"i | the identified plants
B F Foreground selection of Fy plants for identification of Triple 7
Rabi 2020-21 - gene (Xa2l, Pi54 and Pupl) homozygous plants and selfing of
l the identified plants
F [ Foreground selection of F; plants for identification of Triple ]
Khan]'Z()Z] ~ gene (Xa2l, Pi54 and Pupl) homozygous plants and selfing of
~l the identified plants
Fe Foreground selection of F: for idenmtification of Triple gene

Rabi 2021-22

Fig. 2. Marker Assisted Pedigree Breeding strategy

(Xa2l, Pi54 and Pupl) homozygous plants
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Plate 1. Bacterial leaf blight inoculation and disease evaluation

Table 3. Standard Evaluation System (SES) scale for scoring bacterial leaf
blight (IRRI, 2013)

Scale Diseased Leaf Area (%) Description
1 1-5 Resistant (R)
3 6-12 Moderately Resistant (MR)
5 13-25 Moderately Susceptible (MS)
7 26-50 Susceptible (S)
9 51-100 Highly Susceptible (HS)

AKDRMS 2-154) and selected 16 recombinant inbred lines
using the Cetyl trimethyl ammonium bromide (CTAB)
method modified from the protocol of (25). The quality of
genomic DNA was analysed in a 1% agarose gel, and the
concentration was measured using the nanodrop method.
Total genomic DNA samples were diluted to 100 ng/ml us-
ing sterilized distilled water and stored at 4 °C for PCR am-
plification. The DNA marker pTA248 with the forward se-

Table 4. Morphological screening for bacterial leaf blight reaction

quence, AGACGCGGGAAGGGTGGTTCCCGGA and the reverse
sequence, AGACGCGGGTAATCGAAAGATGAAA at chromo-
some number 11 and amplification at 982 bp for resistance
and 725 bp for susceptibility (26) was used to identify the
plants homozygous for the Xa21 gene.

Results and discussion

Disease reactions of the lines developed by the marker
assisted pedigree method of breeding are presented in
Tables 4-6, Fig. 3-4 and Plates 2-4.The susceptible checks,
BPT 5204 and TN1, planted along with the test materials
exhibited 100 percent infection, indicating a good spread
of the disease at both locations. Among the 16 lines evalu-
ated for BLB with /XoPt-20 during Rabi season in 2021-22,
72-10-6, BPT-1901-84-2-9, BPT-1901-95-6-7, BPT-1901-108-
4-1, BPT-1901-111-3-2, BPT-1901-163-1-8 and BPT-1901-
177-17-1) with scorel (1-5% diseased leaf area) and

S. No. Genotypes

Rabi 2021-22 (IXoPt-20)

Kharif 2022 (New Pathotype)

Recombinant Inbred Lines Disease:)/i.)e af Area S?::-:e Reaction Disease:) /I;)e af Area BLB Score  Reaction
1 BPT-1901-2-6-12 3.97 1 R 11.56 3 MR
2 BPT-1901-11-1-3 5.57 1 R 14.87 5 MS
3 BPT-1901-32-11-5 4.78 1 R 13.42 5 MS

Plant Science Today, ISSN 2348-1900 (online)
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4 BPT-1901-38-5-10 6.42 3 MR 4.92 1 R
5 BPT-1901-45-8-6 6.56 3 MR 10.85 3 MR
6 BPT-1901-53-16-10 4.82 1 R 17.54 5 MS
7 BPT-1901-61-7-12 7.13 3 MR 19.50 5 MS
8 BPT-1901-72-10-6 3.22 1 R 4.69 1 R
9 BPT-1901-77-9-14 7.19 3 MR 15.06 5 MS
10 BPT-1901-84-2-9 5.96 1 R 15.85 5 MS
11 BPT-1901-95-6-7 5.94 1 R 20.82 5 MS
12 BPT-1901-108-4-1 5.72 1 R 5.68 1 R
13 BPT-1901-111-3-2 4.03 1 R 5.04 1 R
14 BPT-1901-128-12-4 8.47 3 MR 4.63 1 R
15 BPT-1901-163-1-18 5.64 1 R 7.46 3 MR
16 BPT-1901-177-17-1 5.20 1 R 10.00 3 MR
Parents

YH3 (Female Parent) 20.78 5 MS 15.77 5 MS

AKDRMS 21-54 (Male Parent) 6.47 3 MR 6.72 3 MR
Checks
1 BPT-5204 (Susceptible) 32.17 7 S 26.13 7 S
2 Taichung Native-1 (Susceptible) 44.26 7 S 42.32 7 S
3 Improved Samba Mahsuri (Resistance) 4.9 1 R 1.53 1 R

R-Resistant; MR- Moderately Resistant; MS- Moderately Susceptible; S-Susceptible

Table 5. RIL’S of YH3 x AKDRMS 21-54 found to be uniformly resistant/ moderately resistant across pathotypes tested

Scale Resistance reaction Diseased Leaf Area (%) Identified Recombinant Inbred lines (RIL’s)

BPT-1901-72-10-6
1 Resistant (R) 1-5% BPT-1901-108-4-1
BPT-1901-111-3-2

3 Moderately Resistant (MR) 6-12% BPT-1901-45-8-6

Table 6. Morphological characters of the resistant and moderately resistant RIL’s identified for IXoPt-20 and new pathotypes of BLB disease in Rice

Days to
Genotype sfei:r .Plant ] Productive Panicle Filled g.rains w-:;:\t yi(:lr:i:er BLB Dis.ease
flowering height (cm)  tillers per plant  length (cm)  per panicle (g) ® plant (g) reaction
(DFF)
Recombinant Inbred lines
BPT-1901-45-8-6 118.00 93.60 10.00 24.60 169.00 20.24 20.00 MR
BPT-1901-72-10-6 107.00 96.20 14.00 23.50 150.00 22.21 28.78 R
BPT-1901-108-4-1 110.00 102.00 13.00 29.80 175.00 20.65 26.43 R
BPT-1901-111-3-2 116.00 99.80 12.00 23.80 161.00 20.08 23.67 R
Parents
YH3 105.00 82.50 10.00 24.00 190.00 26.50 34.00 MS
AKDRMS 21-54 118.00 92.00 12.00 22.00 111.00 19.50 23.50 MR
Checks
BPT 5204 113.00 90.50 12.00 21.80 125.00 22.45 22.59 S
Improved Samba Mahsuri 115.00 87.80 11.00 22.50 121.00 21.87 23.23 R

R-Resistant; MR- Moderately Resistant; MS- Moderately Susceptible; S-Susceptible
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diseased leaf area percentage ranged from 3.22 (BPT-1901-
72-10-6) to 44.26 (TN-1). Among these, 11 improved lines
were noticed to be resistant (BPT-1901-2-6-12, BPT-1901-
11-1-3, BPT-1901-32-11-5, BPT-1901-53-16-10, BPT-1901-
five lines were moderately resistant (BPT-1901-38-5-10,
BPT-1901-45-8-6, BPT-1901-61-7-12, BPT-1901-77-9-14 and
BPT-1901-128-12-4), with score 3 (6-12% diseased leaf ar-
ea), whereas the female parent, YH3, exhibited moderately

susceptible reaction (20.78% diseased leaf area) and male
parent, AKDRMS 21-54 with Xa21 gene exhibited moder-
ately resistant reaction (6.14% diseased leaf area), while
the checks, TN1 (44.26%) and BPT 5204(32.17%) showed
susceptible reaction with a score of 7 (26-50 % diseased
leaf area), indicating validity of the screening trial. The
positive check, Improved Samba Mahsuri (ISM) showed a
highly resistant reaction to BLB with a score of 1. The dis-
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ISM
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AKDRMS 21-54

YH3
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M BPT-1901-108-4-1
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" BPT-1901-84.2.9
BPT-1901-77-9-14
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Plate 2. Morphological screening for IxoPt-20 of BLB disease in rice

BPT 5204
AKDRMS 21-54

YH3
BPT-1901-177-17-1

BPT-1901-163-1-18

BPT-1901-128-12-4

BPT-1901-111-3-2

BPT-1901-108-4-1

BPT-1901-95-6-7

BPT-1901-84-2-9

BPT-1901-77-9-14

BPT-1901-72-10-6

BPT-1901-61-7-12

BPT-1901-53-16-10

BPT-1901-45-8-6

BPT-1901-38-5-10

BPT-1901-32-11-5

BPT-1901-11-1-3

BPT-1901-2-6-12

Plate 3. Morphological screening for new pathotype of BLB disease in rice

BPT-1901-177-17-1
BPT-1901-163-1-18

BPT-1901-108-4-1
BPT-1901.95-6-7
BPT-1901-84-2-9
BPT-1901-77-9-14
 BPT-1901-53-16-10
BPT-190145-8-6
BPT-1901-38-5-10
BPT-1901-32-11:5

Plate 4. Molecular screening for Xa21 gene in Recombinant Inbred lines.

The diseased leaf area percentage of the experi-
mental material for the new virulent pathotype at Marute-

ease reactions of the checks are in agreement with the

reports of (27) for the pathotype, IXoPt-20.
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ru during Kharif season in 2022 ranged from 1.53 (ISM) to
42.32 (TN1). Among the recombinant inbred lines studied,
five improved lines were noticed to be resistant (BPT-1901-
38-5-10, BPT-1901-72-10-6, BPT-1901-108-4-1, BPT-1901-
111-3-2, and BPT-1901-128-12-4) with score of 1 (1-5 %
diseased leaf area), and four lines were moderately re-
sistant (BPT-1901-2-6-12, BPT-1901-45-8-6, BPT-1901-163-
1-18 and BPT-1901-177-17-1), with score of 3 (6-12 % dis-
eased leaf area), whereas seven lines (BPT-1901-11-1-3,
BPT-1901-32-11-5, BPT-1901-53-16-10, BPT-1901-61-7-12,
BPT-1901-77-9-14, BPT-1901-84-2-9, and BPT-1901-95-6-7)
exhibited moderately susceptible reaction (13-25 % dis-
eased leaf area). The female parent, YH3, also exhibited a
moderately susceptible reaction (15.77% diseased leaf
area), and the male parent, AKDRMS 21-54 exhibited a
moderately resistant reaction (6.72 % diseased leaf area),
while the checks, TN1 (42.32%) and BPT 5204 (26.13%),
showed a susceptible reaction with a score of 7 (26-50 %
diseased leaf area), indicating the validity of the screening
trial. The positive and resistant check, Improved Samba
Mahsuri (1.53%), also showed a highly resistant reaction to
the new virulent pathotype of BLB at RARS, Maruteru, with
ascore of 1.

The recombinant inbred lines BPT-1901-11-1-3
(5.57% vs 14.87%), BPT-1901-32-11-5 (4.78% vs 13.42%),
BPT-1901-53-16-10 (4.82% vs 17.54%), BPT-1901-84-2-9
(5.96% vs 15.85%), and BPT-1901-95-6-7 (5.94% vs 20.82%)
showed significant increase in percent disease leaf area for
the new pathotype of Maruteru compared to the /Xo-Pt-20
pathotype, and their reaction changed from a resistant to
IXo-Pt-20 to a moderately susceptible reaction for the new
virulent pathotype at Maruteru. Breakdown of resistance
of lines possessing Xa21 by new races of Xoo has also been
reported in Japan, Korea, and India (28).

The recombinant inbred lines BPT-1901-2-6-12
(3.97% vs 11.56%), BPT-1901-163-1-18 (5.64% vs 7.46%),
and BPT-1901-177-17-1 (5.20% vs 10.00%) also showed a
significant increase in percent disease leaf area for the new
pathotype of Maruteru, Andhra Pradesh, compared to the
IXo-Pt-20 pathotype, and their reaction changed from a
resistant to /Xo-Pt-20 to moderately resistant reaction for
the new virulent pathotype at Maruteru, Andhra Pradesh. A
change in disease reaction from moderately resistant for
IXo-Pt-20 to moderately susceptible reaction for the new
virulent pathotype at Maruteru, Andhra Pradesh, was no-
ticed for the recombinant inbred lines, BPT-1901-61-7-12
(7.13% vs 19.50%) and BPT-1901-77-9-14 (7.19% vs
15.06%). A similar breakdown of resistance with the devel-
opment of a new pathotype was reported earlier studies
(29,30).

In contrast, the recombinant inbred lines BPT-1901-
38-5-10 (6.42% vs 4.92%), and BPT-1901-128-12-4(8.47% vs
4.63%) showed a decrease in percent disease leaf area,
and the disease reaction changed from moderately re-
sistant for IXo-Pt-20 to resistance for the new pathotype.
However, no significant change was observed in the dis-
eased leaf area and disease reaction of the parents, YH3
and AKDRMS 21-54; and the checks, namely, BPT 5204,
TN1 and Improved Samba Mahsuri (ISM). The female par-
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ent, YH3 (20.78% vs 15.77%); male parent, AKDRMS 21-54
(6.47% vs 6.72%); susceptible checks, BPT 5204 (32.17% vs
26.13%) and TN1 (44.26% vs 42.32%); and resistant check,
Improved Samba Mahsuri (4.9% vs 1.53%) showed uniform
responses to both the pathotypes studied.

A perusal of the results presented in Table 5 and Fig.
4 revealed that the recombinant inbred lines, BPT-1901-72
-10-6(3.22% vs 4.69%), BPT-1901-108-4-1 (5.72% vs 5.68%)
and BPT-1901-111-3-2 (4.03% vs 5.04%) were found uni-
formly resistant for both pathotypes, while BPT-1901-45-8-
6 (6.56% vs 10.85%) was found to be uniformly moderately
resistant for both the pathotypes namely, IXoPt-20 and the
new virulent pathotype at RARS Maruteru. Similar uniform
resistance for the existing and new pathotypes was earlier
reported by (31) and (32) in their studies.

An analysis of the molecular screening of the re-
combinant inbred lines and the parents with pTA248, gene
specific SSR marker for the Xa21 gene (Plate 4), revealed
amplification of the resistance specific fragment of size
982 bp with respect to the gene, Xa21, for the resistant
parent, AKDRMS 21-54, and the recombinant inbred lines,
while the susceptibility-specific fragment of size 725 bp
was amplified in the female parent, YH3. All 16 of the se-
lected recombinant inbred lines were found homozygous
for the Xa21 gene.

Agro-morphological characteristics of the uniformly
resistant and moderately resistant recombinant inbred
lines, along with parents and checks, are presented in Ta-
ble 6. A perusal of these results revealed the RIL’s, namely,
BPT-1901-72-10-6, BPT-1901-108-4-1, and RIL BPT-1901-
111-3-2 recorded relatively higher yields (>23.50 g/plant),
compared to the checks and male parent, AKDRMS 21-54.
These lines were also observed to be uniformly resistant to
both IXoPt-20 and the new virulent pathotype of Xoo. Fur-
ther, these RIL’s recorded semi-dwarf plant height with a
greater panicle length and number of filled grains per pani-
cle compared to the checks. Among these, BPT-1901-72-10
-6 and BPT-1901-108-4-1 were of mid-late duration (105-
115 DFF), while BPT-1901-111-3-2 was of late duration
(116DFF). The moderately resistant line BPT-1901-45-8-6
was of late duration. These lines may therefore be regis-
tered as potential genetic stocks with resistance/moderate
resistance to the pathotypes, IXoPt-20 and the new virulent
pathotype for bacterial leaf blight, for use in rice crop im-
provement programmes aimed at the development of cul-
tivars with broad spectrum resistance for different bacteri-
al leaf blight pathotypes.

Conclusion

The study identified lines resistant to the pathotypes, IXoPt
-20 and the new virulent pathotype of bacterial leaf blight,
in addition to specific resistance sources for the patho-
types. A thorough screening of all the available rice geno-
types for their reaction to different pathotypes of bacterial
leaf blight is therefore inferred to be essential for the iden-
tification of resistant and tolerant sources for use in vari-
ous rice breeding programs aimed at the development of
resistant cultivars and the broadening of the genetic base
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of the existing resistant cultivars towards effective man-
agement of bacterial leaf blight disease, since there is no
effective chemical control.
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