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ABSTRACT 

	Aims: Rice blast, caused by Pyricularia grisea, is recognized as one of the most devastating fungal diseases affecting rice production worldwide. Consequently, resistance breeding demands sustained efforts to broaden the pool of blast-resistant rice germplasm for effective disease management. Therefore, sustained screening of rice germplasm for blast resistance is a key component of environmentally sound and durable disease management strategies.
Place and Duration of Study: In this investigation, A subset 3K panel containing 200 accessions was selected and evaluated during Kharif 2024 at AHRS, Ponnampete, a well-known hotspot for blast disease where natural infection occurs frequently.
Methodology: Disease development was assessed for leaf blast in uniform leaf blast nursery and neck blast in field condition.
Results: Disease scoring as per IRRI scale of 0–9 was resulted in identification of the disease reactions ranging from highly resistant to highly susceptible. Significant variation in disease severity was observed among the accessions. Twenty-three accessions exhibited resistance to leaf blast disease, while 32 were classified as moderately resistant. Additionally, for neck blast three showed strong resistance reaction, 29 were resistant and 86 were moderately resistant for neck blast. Importantly, IRGC 127835, IRGC 128105 and IRGC 125608 showed consistent resistance to both blast forms (immune for neck blast and resistance for leaf blast), indicating their suitability as promising donor lines for blast resistance improvement programs. 
Conclusion: The rice accessions identified as resistant can serve as promising donor sources for developing new disease-resistant varieties, contributing to rice improvement efforts in India as well as globally.
.
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1. INTRODUCTION 

“Pyricularia oryzae is a heterothallic ascomycetous fungus responsible for rice blast, one of the most severe biotic constraints affecting rice production worldwide (Deng et al., 2017). The disease can attack rice plants throughout all growth stages. During the past several decades, frequent epidemics and repeated failure of blast resistance have been reported in countries such as India and Japan, leading to yield losses ranging from 20 to 100 percent (Khush and Jena, 2009; Sharma et al., 2012). Under favorable environmental conditions, the pathogen causes seedling mortality in nurseries and severe damage at the tillering stage. Therefore, deployment of resistant host genes remains the most effective strategy for disease management (Zhai et al., 2014).
Leaf blast significantly reduces yield by decreasing the number of productive panicles and grain weight through suppression of plant growth (Thruston, 1998). Infection at stem nodes often results in sterile panicles, whereas late-stage neck blast causes “neck breakage,” chalky grains, and spikelet sterility (Candole et al., 1999). Additionally, leaf blast enhances respiratory activity while reducing photosynthetic capacity under light-saturated conditions and lowering early light-use efficiency (Pinnschmidt et al., 1994). The disease is particularly severe under intensive cultivation practices and high nitrogen fertilization in upland ecosystems, where it can reach epidemic proportions (Bonman, 1992).
The use of rice cultivars possessing resistance to both leaf and panicle blast remains the most commonly adopted strategy for blast disease management (Bonman, 1992). In tropical irrigated rice ecosystems, cultivars exhibiting partial resistance have proven to be more reliable in controlling blast compared to those with complete resistance (Bonman and Mackill, 1988; Yeh and Bonman, 1986). Certain partially resistant varieties have also demonstrated long-lasting and stable resistance under field conditions (Johnson, 1981). A comprehensive understanding of blast pathogen diversity and population dynamics (Correa-Victoria and Zeigler, 1993), the functional behavior of resistance genes, and host–pathogen interactions within the rice–blast system is crucial for effective resistance breeding. In addition, the development of accurate and reliable screening methods is fundamental to the success of blast resistance breeding programs (Jirankali et al. 2022).
Rice breeders face significant challenges due to the rapid genomic evolution of P. oryzae and the presence of geographically distinct pathogen populations. Genomic analyses have shown that transposon-driven gene disruptions frequently affect loci associated with host specificity. Furthermore, the extensive genetic diversity of P. oryzae enables the pathogen to overcome resistance and infect previously resistant rice genotypes (Dean et al., 2005). Consequently, establishing and maintaining a diverse pool of resistant germplasm is essential. In this context, the present study was undertaken to evaluate and identify rice lines with resistance to both leaf and neck blast and to assess the association between these resistance responses.
2. material and methods 

A total of 200 rice genotypes representing diverse germplasm were sourced from the 3K panel. These genotypes were phenotypically evaluated for blast resistance at AHRS, Ponnampete a natural hotspot belived to be horbouring wide range of Magnoparthe oryzae races, following the Uniform Blast Nursery (UBN) screening protocol during Kharif 2024. Each test genotype was planted in a single 50 cm row with a spacing of 10 cm between rows. Two rows of a highly susceptible local check (Intan) were included after every ten test entries, while two rows of a resistant check variety (IR-64) were planted in each nursery bed. The observation was recorded when susceptible check exhibited severe blast infection with a leaf blast score of 9 (at 25, 35 and 45 days after sowing). Subsequently, disease severity was recorded by scoring individual plants from each entry using a 0–9 rating scale according to the Standard Evaluation System for rice (SES; IRRI, 1996), as outlined in Table 1.




Table 1: Scale for Scoring of Rice Leaf Blast Disease 
	Scale
	Disease Severity
	Host Response

	0
	No lesions observed
	Highly Resistant (Immune)

	1
	Small brown specks of pin-point size
	Resistant (R)

	2
	Small roundish to slightly elongated, necrotic gray spots, about 1–2 mm in diameter, with a distinct brown margin. Lesions mostly on lower leaves
	Moderately Resistant (MR)

	3
	Lesion type same as in scale 2, but with a significantly higher number of lesions on upper leaf area
	Moderately Resistant (MR)

	4
	Typical susceptible blast lesions, 3 mm or longer, infecting less than 4% of leaf area
	Moderately Susceptible (MS)

	5
	Typical susceptible blast lesions, 3 mm or longer, infecting 4–10% of leaf area
	Moderately Susceptible (MS)

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

	7
	Typical susceptible blast lesions, 3 mm or longer, infecting 26–50% of leaf area
	Susceptible (S)

	8
	Typical susceptible blast lesions, 3 mm or longer, infecting 51–75% of leaf area and many leaves dead
	Highly Susceptible (S)

	9
	Typical susceptible blast lesions, 3 mm or longer, infecting more than 75% of leaf area
	Highly Susceptible (S)





Evaluation for natural infection of neck blast was conducted during the same season at AHRS, Ponnampete, a period known to favor the development of neck blast disease. Sowing was performed in accordance with the standard protocols prescribed by IRRI. Disease reactions were assessed once the susceptible check exhibited severe neck blast symptoms. For each genotype, disease severity was recorded on ten randomly selected plants by estimating the extent of neck infection. Observations were taken when the susceptible check reached a neck blast severity score of 9. Individual plants were rated for neck blast intensity using the 0–9 Standard Evaluation System scale (SES; IRRI, 2013), as presented in Table 2.

Table 2: Scale for Scoring of Rice Neck Blast Disease 
	[bookmark: _Hlk204717646]Scale
	Disease Severity
	Host Response

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

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

	3
	Lesions on a few primary branches or the middle part of panicle axis
	Moderately Resistant (MR)

	5
	Lesion partially around the base (node) or the uppermost internode or the lower part of panicle axis near the base
	Moderately Susceptible (MS)

	7
	Lesion completely around panicle base or uppermost internode or panicle axis near base with more than 30% filled grains
	Susceptible (S)

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



Disease severity was recorded at ten days intervals following inoculation across different crop growth stages. Quantitative resistance was estimated by computing the Area Under the Disease Progress Curve (AUDPC) according to the method described by Das et al. (1992).

3. results and discussion

The rice blast pathogen infects multiple tissues of the rice plant during disease development, resulting in distinct disease manifestations. Among these, neck blast is regarded as one of the most damaging forms. Owing to the complex biology of P. oryzae, its epidemiological behavior is not yet completely elucidated, and standardized screening protocols for neck blast resistance remain limited. In contrast, leaf blast has been extensively investigated and reliable, well-established screening methodologies are available.
A total of 202 rice lines, including IR-64 as a resistant check and HR 12 as a susceptible check, were evaluated for leaf blast resistance under uniform blast nursery conditions. Disease reactions were scored using the 0–9 Standard Evaluation System (SES) for rice blast as prescribed by IRRI (1996, 2013). Based on their phenotypic responses, the test entries were classified into distinct resistance categories.
About 23 genotypes, along with the resistant check IR-64, exhibited resistant reactions with a score of 1; however, none of the evaluated entries showed complete resistance (score 0). Thirty-two lines were categorized as moderately resistant. Additionally, sixty lines displayed moderate susceptibility with scores of 4–5, while 47 lines were classified as susceptible with scores of 6–7. High susceptibility, indicated by scores of 8–9, was recorded in 30 lines, including the susceptible check Intan (Table-3). As illustrated in Figure 1, rice accessions exhibited a continuous rise in disease severity and AUDPC values during the initial 25 days following sowing, followed by a slow increase in symptoms. Comparable field-based evaluations for identifying location-specific blast resistance have also been reported by Srijan et al. (2015), Hosagoudar and Jairam (2017), Vinayak et al. (2018), Jirankali et al. (2022), Naik et al (2021), Churmue et al. (2023), Jeevan et al. (2023) and Aryanti et al. (2024).  


Figure 1: Leaf blast progress in uniform blast nursery

[bookmark: _Hlk206971638]Natural hotspot screening of diverse landraces for neck blast resistance revealed that genotypes, IRGC 127835, IRGC 128105, IRGC 125608 and IR-64 (Check) exhibited a highly resistant response. Twenty-nine genotypes were rated as resistant with a score of 1, whereas 37 genotypes showed moderate resistance with a score of 3. Moderate susceptibility (score 5) was observed in 86 entries. Furthermore, 21 genotypes were classified as susceptible with a score of 7, and the remaining 24 entries were identified as highly susceptible with a score of 9 against neck blast disease (Table-4). 
Genotypes IRGC 127835, IRGC 128105, IRGC 125608 and IR-64 (Check) exhibited a high level of resistance (immune) to neck blast while showing a resistance to leaf blast. IRGC 121120, IRGC 127722, IRGC 127442, IRGC 127974, IRGC 121134, IRGC 127217, IRGC 127322, IRGC 127231 and IRGC 132421 showed resistance to neck blast and moderately resistant. In contrast other genotypes showing resistant to leaf blast were also found to be resistant to neck blast. Comparable differential responses between neck and leaf blast have been documented by Puri et al. (2009), who reported that rice lines such as Barkhe 1006, Barkhe 1032, and Barkhe 3004 were resistant to neck blast but showed intermediate reactions to leaf blast, which aligns with the observations of the present study. The similar pattern was also recorded by Jirankali et al. (2022), where she recorded that G226 was highly resistant to neck blast and moderately resistant to leaf blast along with some other genotypes, which were showing differential response.







Table 3: Response of genotypes to leaf blast at Ponnampete during Kharif 2024
	Scale
	Host Response
	Names of Accessions
	No of accessions

	0
	Highly Resistant (Immune)
	-
	0

	1
	Resistant (R)
	IRGC 127327, IRGC 127835, IRGC 128118, IRGC 127938, IRGC 125844, IRGC 127807, IRGC 127944, IRGC 128105, IRGC 127448, IRGC 127989, IRGC 128126, IRGC 127919, IRGC 121103, IRGC 120968, IRGC 127918, IRGC 128258, IRGC 128287, IRGC 127398, IRGC 126173, IRGC 125608, IRGC 127226, IRGC 127156, IRGC 128049, IR-64 (Check)
	23

	3
	Moderately Resistant (MR)
	IRGC 128085, IRGC 127030, IRGC 125629, IRGC 121120, IRGC 127722, IRGC 128273, IRGC 126007, IRGC 127497, IRGC 125933, IRGC 127101, IRGC 127761, IRGC 122108, IRGC 128103, IRGC 122165, IRGC 127215, IRGC 125877, IRGC 125917, IRGC 127095, IRGC 127442, IRGC 127974, IRGC 128090, IRGC 132421, IRGC 121134, IRGC 127217, IRGC 127560, IRGC 122292, IRGC 127268, IRGC 127982, IRGC 127322, IRGC 127231, IRGC 127730, IRGC 128439
	32

	5
	Moderately Susceptible (MS)
	IRGC 121954, IRGC 128180, IRGC 128393, IRGC 127110, IRGC 121005, IRGC 127729, IRGC 125654, IRGC 131919, IRGC 127570, IRGC 125645, IRGC 127294, IRGC 128330, IRGC 128104, IRGC 122055, IRGC 125841, IRGC 127411, IRGC 124442, IRGC 127495, IRGC 128463, IRGC 125630, IRGC 127966, IRGC 127545, IRGC 127945, IRGC 126140, IRGC 125931, IRGC 121958, IRGC 128137, IRGC 121128, IRGC 122286, IRGC 125789, IRGC 126294, IRGC 122285, IRGC 127393, IRGC 127956, IRGC 128181, IRGC 127148, IRGC 125822, IRGC 126148, IRGC 125614, IRGC 127614, IRGC 125989, IRGC 124421, IRGC 127745, IRGC 127696, IRGC 131997, IRGC 131976, IRGC 121974, IRGC 128162, IRGC 126150, IRGC 128132, IRGC 128184, IRGC 127121, IRGC 125610, IRGC 125976, IRGC 117466, IRGC 128063, IRGC 125754, IRGC 128038, IRGC 128046, IRGC 125696, IRGC 127879, IRGC 126966, IRGC 127630, IRGC 128160, IRGC 128420, IRGC 127624, IRGC 127636, IRGC 132318
	68

	7
	Susceptible (S)
	IRGC 126156, IRGC 125781, IRGC 128297, IRGC 126199, IRGC 127235, IRGC 127339, IRGC 117454, IRGC 127227, IRGC 126011, IRGC 122291, IRGC 125869, IRGC 127832, IRGC 127907, IRGC 126123, IRGC 127100, IRGC 127713, IRGC 128155, IRGC 125987, IRGC 127283, IRGC 127978, IRGC 128238, IRGC 132387, IRGC 128241, IRGC 125873, IRGC 127223, IRGC 127533, IRGC 132429, IRGC 127926, IRGC 122232, IRGC 126258, IRGC 127908, IRGC 125965, IRGC 121582, IRGC 12564, IRGC 122014, IRGC 126175, IRGC 128004, IRGC 127689, IRGC 127230, IRGC 127444, IRGC 117446, IRGC 128310, IRGC 128253, IRGC 127550, IRGC 128128, IRGC 135582, IRGC 125959
	47

	9
	Highly Susceptible (S)
	IRGC 125607, IRGC 132323, IRGC 127355, IRGC 122053, IRGC 127155, IRGC 127430, IRGC 127224, IRGC 128338, IRGC 121038, IRGC 132420, IRGC 127830, IRGC 120921, IRGC 125887, IRGC 127196, IRGC 127735, IRGC 122076, IRGC 126223, IRGC 126159, IRGC 125913, IRGC 127829, IRGC 127864, IRGC 125950, IRGC 125609, IRGC 127711, IRGC 127975, IRGC 127736, IRGC 125715, IRGC 121154, IRGC 125801, IRGC 127443, Intan (Check)
	30



Table 4: Response of genotypes to neck blast at Ponnampete during Kharif 2024
	Scale
	Host Response
	Names of Accessions
	No of accessions

	0
	Highly Resistant (Immune)
	IRGC 127835, IRGC 128105, IRGC 125608, IR-64 (Check)
	3

	1
	Resistant (R)
	[bookmark: _Hlk206972339]IRGC 127327, IRGC 128118, IRGC 127938, IRGC 125844, IRGC 127807, IRGC 127944, IRGC 127448, IRGC 127989, IRGC 128126, IRGC 127919, IRGC 121103, IRGC 120968, IRGC 127918, IRGC 128258, IRGC 128287, IRGC 127398, IRGC 126173, IRGC 127226, IRGC 127156, IRGC 128049, IRGC 121120, IRGC 127722, IRGC 127442, IRGC 127974, IRGC 121134, IRGC 127217, IRGC 127322, IRGC 127231, IRGC 132421
	29

	3
	Moderately Resistant (MR)
	IRGC 128085, IRGC 127030, IRGC 125629, IRGC 128273, IRGC 126007, IRGC 127497, IRGC 125933, IRGC 127101, IRGC 127761, IRGC 122108, IRGC 128103, IRGC 122165, IRGC 127215, IRGC 125877, IRGC 125917, IRGC 127095, IRGC 128090, IRGC 127560, IRGC 122292, IRGC 127268, IRGC 127982, IRGC 127730, IRGC 128439, IRGC 125645, IRGC 127294, IRGC 125614, IRGC 127614, IRGC 131997, IRGC 131976, IRGC 126150, IRGC 128132, IRGC 128184, IRGC 128063, IRGC 125754, IRGC 128038, IRGC 128046, IRGC 125696
	37

	5
	Moderately Susceptible (MS)
	IRGC 121954, IRGC 128180, IRGC 128393, IRGC 127110, IRGC 121005, IRGC 127729, IRGC 125654, IRGC 131919, IRGC 127570, IRGC 128330, IRGC 128104, IRGC 122055, IRGC 125841, IRGC 127411, IRGC 124442, IRGC 127495, IRGC 128463, IRGC 125630, IRGC 127966, IRGC 127545, IRGC 127945, IRGC 126140, IRGC 125931, IRGC 121958, IRGC 128137, IRGC 121128, IRGC 122286, IRGC 125789, IRGC 126294, IRGC 122285, IRGC 127393, IRGC 127956, IRGC 128181, IRGC 127148, IRGC 125822, IRGC 126148, IRGC 125989, IRGC 124421, IRGC 127745, IRGC 127696, IRGC 121974, IRGC 128162, IRGC 127121, IRGC 125610, IRGC 125976, IRGC 117466, IRGC 127879, IRGC 126966, IRGC 127630, IRGC 128160, IRGC 128420, IRGC 127624, IRGC 127636, IRGC 132318, IRGC 127978, IRGC 128238, IRGC 125873, IRGC 127223, IRGC 127533, IRGC 132429, IRGC 127926, IRGC 135582, IRGC 126156, IRGC 125781, IRGC 128297, IRGC 127230, IRGC 127444, IRGC 117446, IRGC 125959, IRGC 127235, IRGC 127339, IRGC 117454, IRGC 127227, IRGC 126011, IRGC 122291, IRGC 128004, IRGC 127689, IRGC 128310, IRGC 128253, IRGC 127550, IRGC 132387, IRGC 128241, IRGC 122232, IRGC 126258, IRGC 125987, IRGC 127283
	86

	7
	Susceptible (S)
	IRGC 126199, IRGC 125869, IRGC 127832, IRGC 127907, IRGC 126123, IRGC 127100, IRGC 127713, IRGC 128155, IRGC 127908, IRGC 125965, IRGC 121582, IRGC 12564, IRGC 122014, IRGC 126175, IRGC 128128, IRGC 125607, IRGC 132323, IRGC 127864, IRGC 125950, IRGC 125609, IRGC 125887
	21

	9
	Highly Susceptible (S)
	IRGC 127355, IRGC 122053, IRGC 127155, IRGC 127430, IRGC 127224, IRGC 128338, IRGC 121038, IRGC 132420, IRGC 127830, IRGC 120921, IRGC 127196, IRGC 127735, IRGC 122076, IRGC 126223, IRGC 126159, IRGC 125913, IRGC 127829, IRGC 127711, IRGC 127975, IRGC 127736, IRGC 125715, IRGC 121154, IRGC 125801, IRGC 127443, Intan (Check)
	24



[image: ][image: ][image: ]Plate: a) Overview of uniform blast nursery (UBN) for leaf blast during Kharif 2024, b) and c) Symptoms of leaf blast disease shown by accessions
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4. Conclusion

Systematic evaluation of available germplasm for disease resistance is an essential prerequisite for initiating gene introgression or heterosis breeding programs. In the present investigation, genotypes IRGC 127835, IRGC 128105 and IRGC 125608 exhibited resistance to both leaf and neck blast, whereas none of the tested lines showed complete resistance to leaf blast. In contrast, genotype mentioned above demonstrated a high level of resistance to neck blast. Based on these results, the identified genotypes may serve as promising parental sources for blast resistance breeding in the target agro-ecological region after confirmation through multi-environmental trials (locational and seasonal) and characterization of the identified accessions with identified gene specific markers or disease resistant linked marker.
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