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Abstract— The study was conducted at the Navsari Agricultural University’s main rice research center in Gujarat, India,
during the kharif season (July—-November 2023) to assess the resistance of rice genotypes to bacterial blight using an artificial
inoculation method. Thirty rice genotypes were evaluated along with two known susceptible varieties viz., GR-11 and TN-1,
using the clip inoculation technique under field conditions. Among them, four genotypes viz., NVSR-996, NVSR-1065, NVSR-
1127 and ISM showed moderate resistance. Fifteen genotypes viz., NVSR-936, NVSR-938, NVSR-941, NVSR-950, NVSR-951,
NVSR-942, NVSR-1002, NVSR-1003, NVSR-1005, NVSR-1048, NVSR-1111, NVSR-983, NVSR-1130, NVSR-1064, and GNR-
3 were found moderately susceptible. Eleven genotypes viz., NVSR-939, NVSR-952, NVSR-997, NVSR-956, NVSR-1001, NVSR-
1007, NVSR-1031, NVSR-1033, NVSR-1128, NVSR-964, and NVSR-1052 were found to be susceptible. Whereas, the
susceptible checks GR-11 and TN-1 were found highly susceptible against bacterial blight of rice. Among the screened
genotypes, NVSR-939 exhibited the highest disease intensity (48.60%) followed by NVSR-1128 (48.57%) and NVSR-952
(46.20%). In contrast, ISM had the lowest disease intensity (7.28%) followed by NVSR-1065 (8.20%) and NVSR-996 (8.60%),
respectively. The international susceptible check TN-1 showed a disease intensity of 76.00 per cent and the local check GR-11
showed 68.57 per cent, both indicating high susceptibility to bacterial blight of rice.
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l. INTRODUCTION

Rice (Oryza sativa L) is considered as queen of the cereal crops because of its importance as staple food of about half of the
world’s population (Qudsia et al., 2017). India has the world’s largest area and is the second highest producer of rice. Rice is
considered one of the most strategic commodities for the world; not only linked with global food security but also closely
connected with economic growth, employment, social stability and regional peace (Yadev and Kumar, 2018). The production
of rice worldwide in 2023-2024 was about 518.14 million metric tons which increases by 0.87 per cent, whereas the production
in India during 2023-2024 was about 134 million metric ton changes by seven per cent as compared to production in previous
five years. With a production of 118.87 million tonnes and a productivity of 2722 kg per hectares, rice is grown on an area of
43.66 million hectares in India (Anonymous, 2021). As opposed to Gujarat, where rice is grown on 0.90 million hectares,
producing 2.14 million tonnes and yielding 2365 kg per hectare (Anonymous, 2022). In terms of its nutritional content, over
two billion people in Asia alone derive 80 per cent of their energy needs from rice, which contains 80 per cent carbohydrates,
7-8 per cent protein, 3 per cent fat, and 3 per cent fibre (Chaudhary et al., 2018). In tropical and subtropical rural and urban
settings, rice accounts for between four per cent and 70 per cent of caloric intake (Hossain and Fischer, 1995). A report suggests
that the history of domestication and cultivation of rice in China as old as 7700 years (Zong et al., 2007). The bacterial leaf
blight disease of rice caused by Xanthomonas oryzae pv. oryzae and causes a huge loss in terms of quantity and quality of rice.
In world, due to this disease yield loss was estimated approx 50 per cent (Shekhar et al., 2020) and in India 81.3 per cent
(Prasad et al., 2018; Swati et al., 2015). Bacterial leaf blight early symptoms appear on the leaf blades at tillering stage, starting
from lower plant parts and then reaching to above ones (Goto, 1992, Cha, 1982). In most damaging cases, yellow to white
stripes are seen just inside the margins of the leaf blades, turning yellow and at the end results in mortality of leaf tissues (Ou,
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1985). At the seedling stage, the “Kresek” phase is the most damaging phase of bacterial blight (Chahal, 2005). Rice farmers
worldwide experience significant yield losses due to bacterial blight. This disease, which is prevalent in the southern region of
Guijarat, appears annually, causing substantial damage to rice crops.

1. MATERIALS AND METHOD

The screening trial was conducted from July to November 2023 at the Main Rice Research Centre, NAU, Navsari, Gujarat,
India. The bacterial blight of rice (Xo0) is a highly disastrous disease that severely impacts rice yield, grain quality, and causes
substantial economic losses. Each growing season, the pathogen affects millions of hectares of rice, particularly in certain
environments. Therefore, identifying and using high-yielding, resistant, or tolerant rice genotypes is considered the most
effective, environment friendly and economically viable method for managing this disease. This investigation aimed to identify
sources of resistance to bacterial blight under artificial conditions.

Two rows of 2.1-meter length for each cultivar were taken and international susceptible check TN-1 and state susceptible check
GR-11 were planted after 10™ test entry. The artificial inoculation of bacterial leaf blight pathogen was done by standard clip
inoculation technique after 30 days of transplanting by cutting the tip of leaves with the help of scissors. The diseased leaf area
was observed and the percentage of infection was calculated and recorded from each tested entry or genotype. Twenty hills
from each genotype were randomly selected and considered for the severity of disease on standing plants. The labeled plants
were observed for disease rating by using 0-9 scale as per the Standard Evaluation System (SES) of Rice (IRRI, 2013).

TABLE 1
DISEASE RATING SCALE FOR BACTERIAL BLIGHT (|RR|, 2013)

Scale Disease Reaction Description

1 Resistant 1- 5 % leaf lesion area

3 Moderately Resistant 6-12 % leaf lesion area

5 Moderately susceptible 13- 25 % leaf lesion area

7 Susceptible 26- 50 % leaf lesion area

9 Highly Susceptible 51-100 % leaf lesion area
Formula for calculating per cent disease intensity is:

PDI = Sum of the score x 100 1)

No.of observations x highest number of rating scale

1. RESULTS AND DISCUSSION

Among the thirty-two genotypes screened, highest per cent disease intensity (48.60%) was recorded in NVSR-939 followed
by NVSR-1128 (48.57%) and NVSR-952 (46.20%) and the lowest per cent disease intensity was observed in ISM (7.28%)
followed by NVSR-1065 (8.20%) and NVSR-996 (8.60%). Whereas the international susceptible check TN-1 (76.00%) and
local check GR-11 (68.57%) was found highly susceptible against bacterial blight disease.

Thirty genotypes along with two susceptible checks viz., GR-11 and TN-1 were screened against bacterial leaf blight under
field conditions. The results presented in Table-2 and depicted in Photo 1 and 2 revealed that, among all the tested genotypes,
none were found immune and resistant. Out of them, four viz., NVSR-996, NVSR-1065, NVSR-1127 and ISM were found to
be moderately resistant. Fifteen genotypes viz., NVSR-936, NVSR-938, NVSR-941, NVSR-950, NVSR-951, NVSR-942,
NVSR-1002, NVSR-1003, NVSR-1005, NVSR-1048, NVSR-1111, NVSR-983, NVSR-1130, NVSR-1064 and GNR-3 were
moderately susceptible. Eleven genotypes viz., NVSR-939, NVSR-952, NVSR-997, NVSR-956, NVSR-1001, NVSR-1007,
NVSR-1031, NVSR-1033, NVSR-1128, NVSR-964 and NVSR-1052 were found susceptible and two genotypes viz., GR-11
and TN-1 were highly susceptible against bacterial blight of rice.
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Screening of rice genotypes against bacterial blight was carried out on different varieties by earlier workers. Khan et al. (2009)
screened 76 rice varieties/lines. Among them, none of the lines were found resistant against bacterial leaf blight. Whereas four
varieties viz., IR-72102-3-107-1-1-2, P-52-9-2, Super-Bas and DM-1-30-3-99 were found moderately resistant. All other entries
were showed in the range of moderately susceptible to highly susceptible reaction against bacterial leaf blight of rice. Banito et
al. (2012) evaluated 21 rice varieties and near isogenic lines under screen house. Among them, four varieties viz.,, NERICA4,
NERICA8, NERICA14 and Gigante were found moderately resistant against BLB of rice. Gangwar et al. (2021) screened 74
rice genotypes including two susceptible checks (1 National Check + 1 Local Check). Among the tested genotypes, none of the
genotypes were found immune against the disease. Amin et al. (2022) tested 91 germplasm lines and revealed that, among the
tested lines, none of the lines were recorded resistant against bacterial blight of rice. Jirankali et al. (2023) screened 102 rice
genotypes for bacterial leaf blight resistance under open field conditions under artificial inoculation and revealed that no rice
cultivar was found immune to the bacterial leaf blight disease. Srinivas et al. (2023) screened thirty genotypes along with two
susceptible checks against bacterial blight under artificial inoculation condition and revealed that, no genotypes were found
immune and resistant, whereas the genotypes viz., GR-11 and TN-1 were found highly susceptible against bacterial blight of
rice.

Y . o) Bk A g .
PHoTO 2: Artificial inoculation of rice genotypes by using clip inoculation method at panicle initiation
stage in field condition
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TABLE 2
SCREENING OF RICE GENOTYPES FOR BACTERIAL BLIGHT OF RICE UNDER ARTIFICIAL INOCULATION
METHOD
Sr. No. Genotypes PDI (%) D(lg(::‘;ssecs;z;' € Disease reaction

1 NVSR-936 15.22 5 MS
2 NVSR-938 23.25 5 MS
3 NVSR-939 48.60 7 S
4 NVSR-941 22.42 5 MS
5 NVSR-950 24.64 5 MS
6 NVSR-951 14.68 5 MS
7 NVSR-952 46.20 7 S
8 NVSR-996 8.60 3 MR
9 NVSR-997 45.73 7 S
10 NVSR-942 24.40 5 MS
11 NVSR-956 41.44 7 S
12 NVSR-1001 34.28 7 S
13 NVSR-1002 16.80 5 MS
14 NVSR-1003 13.44 5 MS
15 NVSR-1005 23.30 5 MS
16 NVSR-1007 45.71 7 S
17 NVSR-1031 33.20 7 S
18 NVSR-1033 42.22 7 S
19 NVSR-1048 21.22 5 MS
20 NVSR-1111 19.44 5 MS
21 NVSR-983 22.30 5 MS
22 NVSR-1065 8.20 3 MR
23 NVSR-1127 10.44 3 MR
24 NVSR-1128 48.57 7 S
25 NVSR-1130 24.41 5 MS
26 NVSR-964 31.30 7 S
27 NVSR-1052 37.22 7 S
28 NVSR-1064 22.22 5 MS
29 GNR-3 20.24 5 MS
30 ISM 7.28 3 MR
31 Check State- GR-11 68.57 9 HS
32 Check International- TN-1 76.00 9 HS

MR = Moderately Resistant, MS= Moderately susceptible, S = Susceptible, HS = Highly Susceptible
V. CONCLUSION
The different rice genotypes were screened against bacterial blight of rice and concluded that, among the thirty-two genotypes
screened, highest per cent disease intensity (48.60%) was recorded in NVSR-939 followed by NVSR-1128 (48.57%) and
NVSR-952 (46.20%) and the lowest per cent disease intensity was observed in ISM (7.28%) followed by NVSR-1065 (8.20%)

and NVSR-996 (8.60%). Whereas the international susceptible check TN-1 and local check GR-11 was found highly
susceptible against bacterial blight disease with the per cent disease intensity of 76.00 per cent and 68.57 per cent, respectively.
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