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ABSTRACT: Rice blast, caused by Pyricularia oryzae with high pathogen plasticity and mutation rate
considered as the most damaging disease in rice. It is responsible for yield losses of about 10% to 30%
annually. In favorable conditions, this disease can devastate entire rice plants within 15 to 20 days and
cause yield losses of up to 100%. There is always a continuous need of screening germplasm lines to
identify resistant genotypes, which is a sustainable approach to disease management. A total of 143 rice
genotypes, with resistant (Tetep) and susceptible check (HR12) were screened against leaf blast and neck
blast (Pyricularia oryzae) disease under high disease pressure. It is found that for leaf blast, 3 rice
genotypes wer e resistant, while for neck blast, genotype (G226) was highly resistant, and 32 genotypes were
resistant. Leaf and neck infection were positively correlated and non-significant (r = 0.228). While
genotypes G177 and G701 were resistant to both leaf and neck blast, and can be used in blast resistance

breeding programs as pr ospective resistant sour ces.
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INTRODUCTION

Pyricularia oryzae, a heterothallic ascomycete, causes
rice blast, which is one of the most important biotic
limitations on rice productivity (Deng et al., 2017).
Rice blast may infect the plant a any stage of
development. Over the previous few decades, India and
Japan have seen repeated outbreaks and recurrent
breakdowns of rice blast resistance, resulting in output
losses of 20-100 percent (Khush and Jena 20009;
Sharma et al.,, 2012). Disease kills seedlings in
nurseries and crops at the tillering stage when
environmental circumstances are ideal. The use of host
resistance genes is critical to its control (Zha et al.,
2014).

Leaf blast lowers the quantity of bearing panicles and
the weight of individual grains by stunting plant height
(Thruston 1998). Barren panicles develop from stem
node infections, while late neck infections result in
'‘broken necks,' chalky kernels, and sterile grains
(Candole et al., 1999). Leaf blast aso boosts plant
respiration while lowering maximal photosynthetic rate
a light saturation and early light efficiency
(Pinnschmidt et al., 1994). Under intensive agriculture
and high nitrogen levels in highland areas, disease
becomes prominent and pandemic (Bonman 1992).
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Host cultivars, resistant to leaf and panicle blast, are the
most widely used method of disease control (Bonman
1992). Partial resistant cultivars are more effective to
manage blast in irrigated rice of the tropics (Bonman
and Mackill 1988; Yeh and Bonman 1986). Some
partial resistant cultivars showed durable resistance
(Johnson, 1981). Variability and population biology of
the blast fungus (Correa- Victoria and Zeigler 1993;
Zeigler et al., 1994); behavior of resistance genes
(McCouch et al., 1994), and host—parasite interaction in
the rice-blast pathosystem (Notteghem and Silue 1992)
are essential in the breeding programme. Effective and
efficient screening techniques are keys in successful
breeding programs for blast resistance.

The continuously evolving genome of Pyricularia
oryzae as well as existence of geographically diverse
strains are challenges for the rice breeders. Genome
studies of the rice blast fungus have revealed high
probabilities of transposons mediated inactivation of
genes involved in host specificity. Moreover, the high
genetic variability in Pyricularia oryzae allows the
fungus to broaden the host range and infect formerly
resistant genotypes (Dean et al., 2005). It is therefore
important to build a repository of resistant accessions.
Thus, the present experiment was conducted to examine
and screen out the different rice lines resistant to both
leaf and neck blast as well as to show the relationship
between them.
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MATERIAL AND METHODS

A set of 143 rice genotypes of rice germplasm material
were obtained from the International Rice Gene bank
(IRG) of the International Rice Research Institute
(IRRI), Philippines as listed in Annexure 2. The
International Rice Germplasm Collection (IRGC) of
IRG holds more than 120,000 accessions from different
geographical regions of the world (129 countries) and
were screened phenotypically for blast resistance at
ZARS, V. C. Farm, Mandya adopting Uniform Blast
Nursery design. Each test entries were sown in a single
row of 50 cm long with row to row spacing of 10 cm
with two rows of local susceptible check (HR 12) after
every ten test entries and resistant check of two rows
(Tetep) was planted in every bed (Fig. 1), respectively.
Isolate and inoculum production. The pure culture of
Pyricularia oryzae was grown on rice flour agar
medium (2% rice flour, 0.2% yeast extract and 2%
agar) and incubated at 25°C for 12 hours per day of
fluorescent light conditions for 8-10 days. Fungal
colonies were scraped out of the surface for further
sporulation and incubated under the same culture
conditions for 1 to 2 days. After conidia formation, the

conidia were harvested using sterile distilled water. The
inoculums were adjusted to a concentration of 5 x 10*
conidia per ml using sterilized distilled water to which
0.1% Twenty 20 was added before spraying. The spore
suspension was inoculated using atomizer at fourth leaf
stage after the sunset at around 6 pm. After inoculation,
the plants were covered with polythene for 14 h i.e,
from 6pm to 8 am for 3-4 days till the symptom
appearance.

Ricelinesevaluation to leaf and neck blast:

Artificial blast nursery for leaf blast. Seeds of rice
variety HR12 were planted as a border row in 20 cm
diameter containers containing wetland soil for leaf
blast scoring. Using a pneumatic hand sprayer, the
decanted spore solution containing 5x104 spores per ml
was sprayed at fourth leaf stage after the sunset at
around 6 pm To increase disease incidence, spraying
was repeated every three days, when the susceptible
check was extensively infected with blast, with a leaf
blast score of 9, the observations were made. Individual
plants in each submission were graded on a 0-9 scae
for leaf blast intensity using the Standard Evaluation
System (SES, IRRI, 1996) givenin Table 1.

Table 1: Scalefor scoring of rice leaf blast disease (IRRI, 1996).

Scale Disease severity Host response
0 No lesions observed Highly Resistant (Immune)
1 Small brown specks of pin point size Resistant (R)
Small roundish to slightly elongated, necrotic gray spots, about 1-2 mmin

2 diameter, with a distinct brown margin. Lesions are mostly found on the Moderately Resistant (MR)
lower leaves

3 Lesionstypeissame asin scale 2, but a significant number of lesions on Moderately Resistant (MR)

upper leaf area
- - - - - 5
4 Typical susceptible blast lesions, I?;};wr:r;rllonger infecting less than 4 % of Moderately Susceptible (MS)
5 Typical susceptible blast lesions lo;; aTen; or longer infecting 4-10% of the Moderately Susceptible (MS)
- - - - - T

6 Typical susceptible blast lesions of 3 mm or longer infecting 11 — 25% of Susceptible (S)
the leaf area

7 Typical susceptible blast lesions of 3 mm or longer infecting 26 - 50% of Susceptible ()
the leaf area

Typical susceptible blast lesions of 3 mm or longer infecting 51-75% of the . .
8 leaf area and many |leaves are dead Highly Susceptible (S)
Typical susceptible blast lesions of 3 mm or longer infecting more than . )
9 750 |eaf area affected Highly Susceptible (S)

Open field conditions for neck blast natural
infection. Screening for natural infection against neck
blast was carried at | block, ZARS, V. C. Farm,
Mandya during winter season which is the most
favorable condition for neck blast disease development
(Fig. 1). The sowing was carried out as per the
guidelines given by IRRI. The observation of disease
reaction was recorded when the susceptible check was
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severely infected by neck blast. Disease severity was
assessed on 10 plants of each entry for neck blast and
infested neck area. The observations were recorded
when the susceptible check was severely infected with
blast with a neck blast score of 9. Individual plantsin
each entry were scored based on the neck blast severity
following Standard Evauation System on 0-9 scale
(SES, IRRI, 2013) givenin Table 2.
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Fig. 1. Genera view of uniform blast nursery (UBN) for Leaf and Neck blast disease.
Table 2: Scalefor scoring of rice neck blast disease (IRRI, 2013).

Scale Disease severity Host response

0 No visible lesion or observed lesions on only afew pedicels Highly Resistant (Immune)

1 Lesions on several pedicels or secondary branches Resigtant (R)

3 Lesions on afew primary branches or the middle part of panicle axis Moderately Resistant (MR)
Lesion partialy around the base (node) or the uppermost internode or the lower .

5 part of panicle axis near the base Moderately Susceptible (MS)
Lesion completely around panicle base or uppermost internode or panicle axis .

’ near base with more than 30% of filled grains Susceptible (5)

Lesion completely around panicle base or uppermost internode or the panicle . .
9 axiss near the base with less than 30% of filled grains. Highly Susceptible (S)

Disease assessment and statistical analysis. Disease
scoring was done at weekly intervals after inoculation
at different growth stages. Area Under Disease Progress
Curve (AUDPC) was calculated for quantitative disease
resistance assessment using the following formula (Das
etal., 1992).

n-1

AUDPC= ¥ [(xi+1+xi)/2](ti+]-ti)

i=1
where xi = disease severity on the i date, ti = date on
which the disease was scored (i day), n = number of
dates on which disease was scored. AUDPC measures
the amount of disease as well as rate of progress, and
unit less.
Similarly, for the neck blast, total numbers of infected
necks were scored, counted and disease incidence (D)
% was calculated using formula DI% = (number of
infected plants/total number of plants counted in a plot).
Based on the neck incidence percentage, lines were
classified as resistant (R) with 0-15% neck infection,
moderately resistant (MR) with 15.1-30% infection,
moderately susceptible (MS) 30.1-50% with infection,
and 50.1-100% infection as susceptible. Simple
correlation coefficient and regression was determined to
test the mean and interaction effect between leaf and
neck infection using Microsoft Excel (2000).
Individual plants in each entry were assessed on a 0-9
scale for leaf blast intensity using the Standard
Evauation System (SES, IRRI, 1996).

RESULTSAND DISCUSSION

The blast pathogen affects different parts of arice plant
during pathogenesis. One of the serious forms of rice
blast is neck blast. However, due to the very complex
nature of Pyricularia oryzae, the epidemiology of
pathogen is not completely understood and the
screening technique for neck blast is not standardized.
In contrast to neck blast, the leaf blast is well studied
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and the screening method for the same is precisely
standardized.

A set of 143 lines with checks (Tetep-resistant check,
HR 12-susceptible check) were evaluated for the blast
resistance using uniform blast nursery method, with
artificial inoculation of Pyricularia oryzae, following O-
9 standard evaluation scale for rice blast (SES IRRI,
1996 and 2013) and all test entries were categorized
into different categories based on their response to
Pyricularia oryzae.

It was identified that the lines G177, G701, G814, G830
and Tetep (Resistance check), shown resistance
reaction, with a phenotypic score of 1 but none of test
entries shown to be highly resistant with a score of 0
(Fig. 2). However, the 24 lines corresponded to
moderate resistance. Further, 31 lines were found to be
moderately susceptible against leaf blast disease with
phenotypic scores of 4 and 5. Twenty seven lines were
found to show susceptible reaction to leaf blast disease
with phenotypic scores of 6 and 7. The highest
susceptibility with phenotypic score of 8 and 9 was
recorded by 57 lines and susceptible check HR 12
(Table 3). Similar field screening experiments were
conducted for identification of location specific blast
resistant lines by Srijan et al. (2015), Hosagoudar and
Jairam Amadabade (2017); Vinayak et al. (2018) also.
Under natural hotspot screening of different landraces
for neck blast resistance, it was observed that genotype
G226 is highly resistant against neck blast. Thirty-two
genotypes showed resistant reaction with a score of 1.
However, 37 were moderately resistant against neck
blast disease with phenotypic scoresof 3.32 entries
were moderately susceptible against neck blast with a
score of 5. While 27 genotypes were found to be
susceptible with a score of 7 and remaining 14 entries
were highly susceptible with a score of 9, against neck
blast (Table 4).
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Fig. 2. Field view of resistant Genotypesin Uniform Blast Nursery against leaf blast.

Table 3: Response of genotypesto leaf blast at ZARS, Mandya during Kharif 2020.

Reaction Genotypes Score Total
HR - 0 0
R G177, G701, G814, G830, Tetep (Resistant check) 1 4
G14, G56, G171, G176, G194, G226, G238, G270, G279, G289, G332, G352,
MR G353(a), G358, G362, G365, G368, G379, G493, G699, G702, G704, G740, 2t03 24
G823
G37, G42, G55, G64, G98, G122, G137, G138, G145, G167, G192, G200, G203,
MS G268, G280, G353(b), G354, G373, G381, G401, G446, G459, G478, G505, 4t05 31
G538, G570, G757, G761, G764, G771, G812
G1, G32, G52, G126, G133, G143, G147, G148, G161, G193, G204, G205,
S G208, G234, G236, G329, G343, G346, G447, G500, G520, G528, G581, G657, 6to7 27
G750, G773, G832
G3, G13, G21, G39, G82, G86, G89, G0, G93, G127, G129, G130, G131, G142,
G153, G154, G178, G184, G187, G191, G209, G215, G216, G232, G246, G250,
HS G259, G263, G265, G271, G275, G318, G322, G333, G336, G360, G370, G375, 8to9 57
G376, G382, G384, G385, G404, G421, G556, G565, G626, G638, G647, G649,
G650, G652, G712, G736, G782, G790, G816, HR-12 (susceptible check)
Table 4: Response of genotypesto neck blast at ZARS, Mandya during Kharif 2020.
Reaction Genotypes Score Total
HR G226 0 1
G37, G137, G154, G177, G236, G238, G268, G270, G271, G318, G332, G352, G353(h), G354,
R G362, G365, G368, G373, G376, G379, G401, G404, G478, G493, G699, G701, G704, G712, 1 32
G736, G790, G812, G823, Tetep (Resistant _check)
G3, G14, G55, G56, G127, G138, G153, G162, G171, G176, G194, G204, G259, G279, G289,
MR G329, G336, G358, G370, G375, G381, G382, G446, G459, G500, G505, G520, G581, G638, 3 37
G652, G657, G757, G761, G771, G773, G814, G816
G1, G13, G42, G52, G64, G89, G122, G131, G133, G147, G148, G192, G193, G200, G203, G205,
MS G209, G246, G275, G343, G346, G353(a), G360, G384, G385, G528, G570, G650, G740, G764, 5 32
G830, G832
s G21, G86, G93, G98, G126, G129, G142, G143, G161, G167, G184, G191, G208, G215, G232, 2 27
G234, G250, G265, G322, G421, G447, G538, G556, G626, G702, G750, G782
HS G32, G39, G82, G0, G130, G178, G187, G216, G263, G280, G333, G565, G647, G649, HR-12 9 14
(susceptible check).

Genotype G226 was highly resistant to neck blast and
moderately resistant to leaf blast. While G177, G701
were resistant to both neck and leaf blast. G238, G270,
G332, G352, G353 (a), G362, G365, G368, G379,
G493, G699, G704, G823 were resistant to neck blast
and moderately resistant to leaf blast. Puri et al. (2009)
reported differential behavior of lines, (Barkhe 1006,
Barkhe 1032, Barkhe 3004 were resistant to neck blast
and had intermediate reaction to leaf) to leaf and neck
blast, as our findings.

Leaf and neck blast infection was positively correlated
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and non-significant (r = 0.228) (Fig. 4). Leaf blast
susceptible varieties have shown resistance to neck
blast and vice versa (Ono and Suzuki 1960). Ou (1985);
Ou and Nuque (1963) reported lines resistant to leaf
blast to seedling stage, are completely resistant to neck
blast and susceptible a the seedling stage are
susceptible to neck blast. Bhardwaj and Singh (1983);
Balal et al. (1977) also showed the positive correlation
between leaf and neck infection. However, Koh et al.
(1987); Bonman (1992) found some cultivars resistant
in seedling stage appeared susceptible to neck infection.
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Fig. 4. Relationship between leaf and neck blast resistance.

Area under disease progressive curve. AUDPC were
calculated based on the disease severity percentage,
using the formula as presented in the materials and
methods chapter. Lowest total AUDPC was observed
on G177 with a value of 22.5, whereas highest value
was observed on G13, G86, G89, G127, G131, G142,
G153, G178, G209, G259, G271, G275, G333, G376,
G382, G384, G385, G565, G736 followed by G82,
G129 and G322. Based on the Total AUDPC value, rice
genotypes were listed on the five categories from
resistant to highly susceptible which are shown in the
Tables 3 and 4. The AUPDC Vadues along with their
disease score after every week has been depicted in
Annexure 1.

Disease progress in rice lines. Rice lines showed
increasing disease progress and AUDPC value up to 25
days after inoculation (DAI) and trend remained
constant (Fig. 3). In G1, AUDPC was increasing at a

higher rate compared to G42, G167, G365 and G505.

In G1, G42, G167, G365, G505, G161, G205, G236,
G270, G701, G814, G830 it was constant throughout all
days. In G21, G37, G52, G122, G133, G137, G138,
G147, G184, G187, G191, G204, G208, G215, G232,
G246, G250, G263, G268, G332, G360, G375, G404,
G657, G740, G773, G782, G812. G823, G832 AUDPC
was increasing after 28 DAI. G82, G129 and G322 had
higher and G177 had minimum AUDPC vaue. None of
the genotypes had decreasing AUDPC values. G86,
G89, G127, G131, G142, G153, G178, G209, G259,
G271, G275, G333, G376, G382, G384, G385, G565,
G736 a higher level AUDPC value was recorded,
showing constant susceptible disease reaction with a
score of 9. As shown in Table 5, anong the selected top
12 genotypes resistant to blast disease, G177 was
resistant with AUDPC value 22.5.

80
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40
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Fig. 3. Leaf blast progressin Uniform Blast Nursery (DAI = days after inoculation).

Table 5: Disease severity at different DAI.

Disease severity on
Sr. No. Genotype 16 DAS 25DAS 3Z DAS 43DAS AUPDC
1 G177 0 1 1 1 25
2 G701, G814, G830 1 1 1 1 27
3 G704 1 1 1 2 315
4, G365 1 1 1 3 36
5. G740, G823 1 1 2 2 205
6. Gl 0 1 1 6 25
7. G194 1 1 2 3 25
8. G279 1 2 2 2 295
9. G505 1 1 2 2 295
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Fig. 5. Areaunder disease progress for leaf blast disease at different time interval for top best resistant lines.

AUDPC value of genotypes G701, G814, G830 were
constant with score of 27, whereas for G704 and G365
disease progress was increasing after 34 DAS with
AUPDC value of 31.5 and 36 respectively, for G740,
G823 AUPDC vaue was 40.5, disease progress was
increasing after 25 DAS. G1 showed a drastic increase
after 34 DAS. G279 and G505 showed increased
disease rate after 25 and 34 DAS, both with AUPDC
value of 49.5 (Fig. 5). Thus, the rice genotypes used in
this study having different genetic background showed
different interaction to leaf blast. Such result was also
supported by the work of Chaudhary et al., (2001) and
Puri et al. (2006). Several researchers have reported
having higher degree of blast resistance (Chaudhary et
al., 2005 and Joshi et al., 2017). The most important
challenge in front of the rice scientists is to do
accumulation of resistance genes which could be used
against continuously evolving and geographically
diverse races of P. oryzae (Sharma et al., 2012). Thus,
such studies need to be continued to monitor virulence
of the blast pathogen and to identify new sources of
resistance which will help in national breeding program
for the development of blast resistant rice varieties in
future.

CONCLUSION

Identification or screening of the available germplasm
againgt a disease is a fundamental work, before the start
of gene introgression or heterosis breeding. In the
present study, we identified that genotypes viz. G177
and G701 were resistant to both leaf and neck blast,
while none of the genotypes were highly resistant to
leaf blast. While the genotype G226 was highly
resistant to neck blast. From these findings we conclude
that these entries could be used as parents in blast
resistance breeding programs, at the area of study.

FUTURE SCOPE

The identified leaf and neck blast resistant genotypes
G177 and G701 be further evaluated for yield and
quality traits and consequently inducted into resistance
breeding programme. Further research is recommended
on the varieties mentioned above for further certainty;
in addition, further research work such as comparison
of plant yield with disease can be done and aso
molecular study of the plant varieties is further
recommended.

ANNEXURE 1: Disease severity and AUPDC Value of genotypes against leaf blast.

Genotype 16 25 34 43 AUPDC Genotype 16 25 34 43 AUPDC
Name DAI DAI DAI DAI Value Name DAI DAI DAI DAI Value
IRGC121233 0 1 1 6 45 IRGC 122181 7 7 9 9 216
IRGC121618 7 7 7 9 198 IRGC 127647 7 7 9 9 216
IRGC 126261 9 9 9 9 243 IRGC128492 3 5 5 5 126
IRGC 126184 2 2 2 3 58.5 IRGC 127209 5 5 7 7 162
IRGC 125754 5 7 9 9 207 IRGC128330 1 1 2 3 45
IRGC 128327 5 7 7 7 180 IRGC127881 4 4 4 5 1125
IRGC 127981 3 3 5 5 108 IRGC127489 4 4 4 5 1125
IRGC 128064 7 9 9 9 234 IRGC127572 6 6 7 7 1755
IRGC127344 2 2 2 5 67.5 IRGC127882 7 7 7 7 189
IRGC 128069 5 5 7 7 162 IRGC 127160 5 5 7 7 162
IRGC 128072 3 4 4 4 103.5 IRGC 127230 9 9 9 9 243
IRGC 128092 2 3 3 3 76.5 IRGC127221 7 7 8 8 202.5
IRGC 132308 3 3 3 5 90 IRGC127222 7 8 8 8 2115
IRGC125836 8 9 9 9 2385 IRGC 127877 3 3 3 3 81
IRGC125726 9 9 9 9 243 IRGC127661 7 7 8 8 202.5
IRGC 127201 9 9 9 9 243 IRGC127664 5 5 6 7 153
IRGC 127379 7 7 7 9 198 IRGC 127667 7 7 7 7 189
IRGC127580 5 6 7 8 1755 IRGC127389 2 3 3 3 76.5
Jirankali etal., Biological Forum — An International Journal  14(1): 1741-1750(2022) 1746




IRGC127904 3 3 3 2 855 IRGC 127544 7 7 8 8 2025
IRGC 125868 2 2 5 5 1215 IRGC 127535 7 7 8 8 2025
IRGC 125853 2 2 5 6 126 IRGC 127107 9 9 9 9 243
IRGC 126294 9 9 9 9 243 IRGC 127163 7 7 9 9 216
IRGC 126251 8 9 9 9 2385 IRGC 127168 7 7 8 8 2005
IRGC 126008 7 9 9 9 234 IRGC 127128 3 3 2 2 945
IRGC 125627 9 9 9 9 243 IRGC 127932 3 3 3 3 81
IRGC126043 4 5 7 7 1575 IRGC 127132 9 9 9 9 243
IRGC 126042 3 3 2 2 945 IRGC127355 9 9 9 9 243
IRGC 126264 2 2 5 5 1215 IRGC132418 1 2 2 2 295
IRGC 126011 9 9 9 9 243 IRGC 127972 3 5 5 5 126
IRGC 126000 7 7 7 7 189 IRGC 127131 2 3 3 3 765
IRGC 125648 3 3 3 5 90 IRGC 128090 7 8 8 8 2115
IRGC 125860 2 5 6 6 144 IRGC127738 8 9 9 9 2385
IRGC 125815 5 7 7 7 180 IRGC127343 4 4 5 6 126
IRGC 125655 9 9 9 9 243 IRGC127547 2 2 3 3 67.5
IRGC 125637 8 8 8 9 2205 [RGC127583 9 9 9 9 243
IRGC 126158 7 7 7 7 189 IRGC127817 7 9 9 9 234
IRGC125654 2 2 3 5 765 IRGC 128121 4 5 5 6 135
IRGC 125845 1 2 2 3 54 IRGC 127167 3 7 7 7 171
IRGC 125636 1 2 2 3 54 IRGC 127952 2 3 3 3 765
IRGC125653 0 1 1 1 25 IRGC127953 2 2 3 5 76.5
IRGC125695 9 9 9 9 243 IRGC 132241 3 3 3 2 855
IRGC 126280 7 7 9 9 216 IRGC 132319 2 2 2 3 585
16 25 34 3 16 25 | 3 | 43
IRGC 131967 8 8 9 9 2295 IRGC 132279 1 1 1 2 315
IRGC 132320 2 2 2 3 585 IRGC 125813 7 8 8 9 216
IRGC 127969 1 1 1 3 36 IRGC 127425 9 9 9 9 243
IRGC 127929 2 2 2 3 585 IRGC 127212 1 1 2 2 405
IRGC 127936 8 8 8 9 2205 IRGC 125840 3 2 2 6 1125
IRGC 127945 3 3 3 5 %0 IRGC127049 3 3 3 2 855
IRGC 127960 8 8 9 9 2295 IRGC121582 4 5 5 5 1305
IRGC 127963 9 9 9 9 243 IRGC132039 2 3 3 5 855
IRGC 127158 2 2 2 3 585 IRGC128368 2 2 4 2 99
IRGC 127159 5 5 5 5 135 IRGC 128098 5 5 7 7 162
IRGC 127965 9 9 9 9 243 IRGC 125913 7 7 8 8 2005
IRGC 128229 9 9 9 9 243 IRGC 125658 7 8 8 8 2115
IRGC 127968 9 9 9 9 243 IRGC 121342 3 3 2 2 945
IRGC 128095 2 2 2 4 108 IRGC125835 1 1 1 1 27
IRGC 128146 7 7 8 8 2025 [RGC125603 5 7 8 8 1935
IRGC 120921 7 8 8 8 2115 IRGC 128205 1 1 2 2 405
IRGC 127196 3 3 3 2 855 IRGC127428 1 1 1 1 27
IRGC 127740 2 6 6 6 153 IRGC 126064 5 5 6 6 1485
IRGC 132357 3 3 3 2 855 IRGC 127171 2 2 2 3 585
IRGC 127885 3 3 3 2 855 IRGC 132279 1 1 1 1 27
IRGC 127979 2 2 2 3 585 IRGC 125813 2 2 2 3 585
IRGC 127632 5 5 5 6 1395 IRGC 127425 1 1 1 2 315
IRGC 127484 1 1 2 4 495 IRGC 127212 7 8 8 9 216
IRGC 127319 6 6 6 7 1665 IRGC 125840 9 9 9 9 243
IRGC126974 2 2 2 6 117 IRGC127049 1 1 2 2 205
IRGC 122088 2 2 2 2 63 IRGC121582 3 2 2 6 1125
IRGC 127434 5 5 5 8 1485 [RGC132039 3 3 3 2 855
IRGC127729 9 9 9 9 243 RGC128368 2 5 5 5 1305
IRGC 125965 2 2 2 5 1125 IRGC 128098 2 3 3 5 855
IRGC 126003 5 5 5 6 1395 IRGC 125913 2 2 2 2 99
IRGC 127576 7 7 9 9 216 IRGC 125658 5 5 7 7 162
IRGC128258 5 6 6 8 1665 IRGC 121342 7 7 8 8 2025
IRGC125866 5 6 6 9 171 IRGC125835 7 8 8 8 2115
IRGC126223 6 6 7 8 180 IRGC125603 3 3 4 2 945
IRGC127628 7 9 9 9 234 IRGC 128205 1 1 1 1 27
IRGC 127850 7 9 9 9 234 IRGC127428 5 7 8 8 1935
IRGC132362 2 5 6 6 144 IRGC 126064 1 1 2 2 405
IRGC 127177 2 2 2 3 585 IRGC 127171 1 1 1 1 27
IRGC 127121 1 1 1 1 27 IRGC 132279 5 5 6 6 1485
IRGC 127171 2 2 2 3 585
ANNEXURE 2: List of Genotypesof IRRI used in the present study
sr.No.| SENFIC | accession NAME st.No. | CENFRIC | accession NAME

1 GE'\(')IR'C IRGC121233 | JAGLI BORO:IRGC 275162 | 72. GE;‘@R' C | Irec 127131 ARC 10894::IRGC 21122-1

2. GE'\('ﬁR'C IRGC121618 | JABOR SAIL:IRGC 66831-1 | 73. GEQ‘ESR' C | IRGC128090 | KOLONGI BAO:IRGC 241352
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GEN_RIC PUILLIPINA KATARIZIRGC GEN_RIC " -
3. e IRGC 126261 ol 74, s IRGC127738 POONGAR:IRGC 28611-1
4. GEg‘ﬁR'C IRGC 126184 BAZAIL:IRGC 27526-1 75. GE'3“2—9R' C | Ireci27aas DUBRAJ:IRGC 34904-1
5. GE’(\)'Z—lR'C IRGC 125754 | COIOL GORIAHIRGC 26629 - 76 GEQ?’—ZR' C | |RGC127547 |  LAL TAURAZIRGC 35017-1
6. | SBNFC | irac 128327 KABERI::IRGC 66801-1 77. | CENHC | irecizrses M 142:1RGC 35054-1
7. GE’(;'?}R'C IRGC 127981 BADAL::IRGC 26290-2 78, GEgs—eR' C | Ircc127817 SLO 19::IRGC 35157-1
8. GE’8'3—9R'C IRGC 128064 | KALA DIGHA:IRGC 26367-2 | 79. GEQ@R'C IRGC 128121 OR 117-8::IRGC 39680-2
9. GEB'4—2R'C IRGC127344 | DUDHSAR:IRGC 264581 | 80. GE';‘IGR' C | Irac 127167 ARC 7056::1RGC 40914-1
10. GEB'S—ZR'C IRGC 128069 | KAL SHULI:IRGC31665-2 | 8L GE'3\‘S—2R' C | Irac 127952 ARC 13888::|RGC 41288-2

GEN_RIC KARTIKHAMA:IRGC GEN_RIC "

11 e IRGC 128072 NEPAA 82. e IRGC127953 ARC 13919::|RGC 41313-2

12 GES'S—GR'C IRGC 128092 KUMRI::IRGC 37182-2 83. GE';‘@R' C | IraC 132241 ARC 13934::|RGC 41325-2
GEN_RIC DUDHSWAR 15-157:1RGC GEN_RIC ) -

13 e IRGC 132308 N, 84, e IRGC 132319 ARC 15063::|RGC 41909-2

u. | RS | IRccizsess | mEIFENGouRGeearss1 | s | CENRIC | iRGeasioer ARC 15505::IRGC 42066-1
GEN_RIC DENG DENGQIIRGC GEN_RIC N ]

15, et IRGC125726 ey 86. ey IRGC 132320 ARC 15743::|RGC 42127-2
GEN_RIC BAI MI TIE QIU-IRGC GEN_RIC - ]

16. e IRGC 127201 o 87, e IRGC 127969 ARC 18371::|RGC 42423-2
GEN_RIC GAO LIANG ZAO:IRGC GEN_RIC N ]

17. e IRGC 127379 Mo 88. e IRGC 127929 ARC 10120::|RGC 42557-2
18. GE’8'9—3R'C IRGC127580 | [UOAI ZAOBARGCEIT0- | gg GE'3\‘7—0R' C | IraC 127936 ARC 11245::|RGC 42651-2
10, | CENFIC | IReci27904 | viLizHONGHRGC 673821 | 0. | CENRIC | iRGC 127045 ARC 12800::|RGC 42720-2
20. GE’I'Z—ZR'C IRGC 125868 | PARA NELLU:IRGC50009-1 | oL GE27—5R'C IRGC 127960 ARC 14709::|RGC 42976-2
21 GE’I'Z—SR'C IRGC 125853 NCS 237::IRGC 62202-1 9. GE27—6R' C | IraC 127963 ARC 14868::|RGC 43009-2
2. GET2—7R'C IRGC 126294 XITTO:IRGC 6671-1 9. GE'3\‘7—9R' C | Irac 127188 ARC 15163::|RGC 43106-1
23, GETZ—QR'C IRGC 126251 NCS 840::IRGC 62530-1 04, GE'3\‘B—1R' C | IraC 127159 ARC 15385::|RGC 43174-1
24, GETQR)R'C IRGC 126008 | SURMATIYA:IRGC 74779-1 | 95. GEQ‘S—ZR' C | IraC 127965 ARC 15387::|RGC 43175-2
25. GET?)—lR'C IRGC 125627 | UPRH 233:IRGC 61667-1 9. GE';@R' C | IraC 128229 ARC 15862::|RGC 43242-1
26 | CFLRIC | iRecize0a3 | ARcussoriiRGCazol | o7 | CENRIC | irecaz7oes ARC 15929::| RGC 43260-2
2. | CFLRC | iReci2e042 | ARcuzsBaziRGC224171 | 98 | CEN-RIC | iRGC 128005 LANJALI:IRGC 46236-2

GEN_RIC RAJHUSAI (ACR 12)71RGC GEN_RIC RANACHANDRABHOG: IRGC

28, N IRGC 126264 Ay 99, ok IRGC 128146 P

20 | CELRIC | ReC126011 | TYPES50:1RGC 747821 w00, | SFLRIC | iRec 120021 | cSR90IR2:1RGC 1173271
GEN_RIC - GEN_RIC B 3913 B 1620 ST 28.1RGC
20. iy IRGC126000 | NIRGUNI:IRGC61127-1 | 101 P IRGC 127196 ol
3L GE’;"E_)R'C IRGC125648 | ARC14060:IRGC 413741 | 102 | SENRIC | jrac 127740 PORONG::IRGC 76983-1
PATALASAFED
32 | CENRIC | n6c 125860 SUNGHAWADO:IRGC 103 | CEN_RIC | pec 130357 NARUN::IRGC 18320-2
147 459
611331
33, GE’I'ZBR'C IRGC 125815 KUTTA:IRGC 52184-1 104, GE%—SR' C | IRGC127885 | VARY LAHY:IRGC 69908-1
GEN_RIC " GEN_RIC BAANYALOJOPOIHUN:IRGC

34, e IRGC 125655 | ARC 18112:IRGC42274-1 | 105. e IRGC 127979 U
35. GET5—4R'C IRGC 125637 | ARC 10754:IRGC 12603-1 | 106. GE'S\‘GOR' C | Irac 127632 MOSH!::IRGC 70648-1
36. GETglR'C IRGC 126158 MAKRO:IRGC 74763-1 107. GEE‘C%R' C | IraC 127484 KAMPTI::IRGC 75626-1
3. GE%—;{' C | |RGCI25654 | ARC18092:IRGC42256-1 | 108. GE';‘Z—OR' C | IRGC127319 | DIAMBARANG:IRGC 56726-1

GEN_RIC MULLIKURUVAZIRGC GEN_RIC "

38. e IRGC 125845 v 109, o IRGC126974 BUCAYAB:IRGC 44357-1
0. | CFLRIC | Rec12se3s | ARCi0s0ariRGC 125241 | 110, | CFRERIC | IRGC 122088 | 1R 1561-228-33:1RGC 32627-C1

a0, | SFIERC | iReeizsess | Arciseraurecaszsol | 111 | CFRLRC | IRGC127434 | 1R 19058-107-1:1RGC 729971

GEN_RIC " GEN_RIC PILIT (7480) SELN (CI

. e IRGCI25695 | CAUVERY:IRGC45255-1 | 112. N IRGC127729 1007 Ree 3756 1
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a2 | CENRC | iRac 126280 T 315:1RGC 54792-1 13 | CERC | IRGC 125065 | HAWM KRUA:IRGC 64333-1
a3 | CENRCH rac 1oz1gr | NONABOKRAGIRGCZ2I0 gy | CENRIC | 1RGC 126003 RD 15::IRGC 47705-1

aa. | CENRC | IRGC 127647 | NAPDAIXIRGC 52000-1 us. | SRS | IRGC 127576 | LOUK PASOM:IRGC 981361
a5, | CFIERIC | iRGCiosagy | TUNAGANRAPNANGERGC | yp6 | GERLRIC | iRGCi2e2ss CHAO DO::IRGC 106666-1
a6 | CENRC | iRac 127200 | BARAMANIIRGCS2067-1 | 117, | CENRC | iRGC12sess PALEPY U::IRGC 33549-1
ar. | CENRC | iRecizem | KALISALmRGCS23241 | 18, | CENRC | iRGCizeezs | KHACTHIRATEHIRGC S804
w6 | OBLRC | ciome | VARATHARYANARGC | 1o | GENRIC | |pociprepy VIOE GAUNG PYU:IRGC
49 GE%—;'C IRGC127489 | KANPURI:IRGC53278-1 | 120. GEE‘S—ZR' C | IRGC127850 | TAUNG LWIN:IRGC 58222-1
50. GEg'@R'C IRGC127572 LOCAL:IRGC 53300-1 121, GEE'S—YR'C IRGC132362 | PADINTHUMA:IRGC 70762-2
51. GEE'O—SR'C IRGC127882 | VANKALI:IRGC53339-1 | 122, GEg‘ggR' € | IReC 127177 | ATT CHHMOUS:IRGC 87030-1
s2. | CELLRIC | iRec127160 | ARC1s4g0:iRGCS37901 | 123 | CEDRIC | iRec 271z AM BEUS:IRGC 87189-1
s | CELRC | e 27250 BIR BAHADURIIRGC 120 | CFNLRIC | o o717y | ARNGHKARPHAR ONGIIRGC
sa. | CHEC | IRsc1zi2at |\ oarivaReCsoseat | 125 | Coer | IRGC132279 D ESSARGC B30
s5. | ODEC | IRGCiz72z | BRATAPYAGIIRGCO0B%H: | 4pq | CENLRIC | 1RGC 125813 | KURULUTUDU:IRGC 363041
so. | CoRC | IRec127877 | UPRH265:RGCe6891 | 127, | DRI RaC 127425 GARURA:IRGC 64111-1
s7. | SNRC | Irccizreet NCS 509::IRGC 62373-1 128 | CEILRIC | IRGC 127212 | BARKHE TAULIZIRGC 16116-1
se. | CELRIC | iRGCizress NCS 766::1RGC 62478-1 120, | SFILRIC | 1Rac 125840 | MILYANG 77:1RGC 69340-1
so. | ORI | iRec127667 | NCS830:1RGC 625181 130 | CENRC | iRecizoag | HPIISZINCEALBHRCC
60. | CENRIC | iRGCiozagy | CORADHANZARGCE0263 | 45 | GENLRIC 1 irGCinse: TAK::IRGC 73124-1

61 | ONRC | Recazzsa | WALIGURMATIAMIRGC g | GENRIC 1 iRGCis2030 RATUA 81::IRGC 6829-1

e | CBLRC | nceipmgs | KUNDKUNMIRGCTSHE | o5 | GENRIC | |pocippgs | LOCTRANG MUONIIRGC
63. GEE'S—QR'C IRGC 127107 ADT 12::IRGC 6254-1 134, GE';‘ﬁR' C | IRGC128098 | LUA HUONG T 1:IRGC 7082-2
64. GEE'@R'C IRGC 127163 | ARC6052:IRGC 121961 | 135. GE';'S—ZR'C IRGC 125913 | TAIPEI WOO CO:IRGC 112-1
65 | CLNC | IRecio7ies | ARC723snRGC123351 | 136 | CEDCRIC | iRGC 125658 ASU:IRGC 62154-1

66, | CLCNC | iRec127128 | ARcaoss1iRGC 125141 | 137 | CFNRIC | iRec iz GEANT W 7:1RGC 9620-1
67. | ONRC | iRec127032 | ARc10846:RGC 126562 | 138 | RN | IRGCI25835 | MAYBELLENIRGC 78629-1
68 | CNC | Rec127132 | ARc10005:RGC 126601 | 130, | CREFRIC | iRGCs603 BOND::IRGC 66755-1

6o. | CELRIC 1 iRGCio7ass | FDAKKABAR D-O92TARGC | 1qg | CENRIC | 1RGC 128205 | ZACATEPEC!IRGC 16901-2
0. | CLRC | iRecizas | ArcsmseniRe 202202 | 141 | CFERIC | iRceizzazs I PN S e | 1RCC
7 | ONRC | Rrecazror2 | ArceoisiiRee 203142 | 142 | OFNRC | iRaCaze0es | 1ROAPOLAE LA G-CA
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