

Identification of resistance sources against Yellow Stem Borer (Scirpophaga incertulas Walker) in rice under field conditions



ABSTRACT
Rice (Oryza sativa L.) is a crucial food crop, but its productivity is greatly affected by insect pests, particularly the yellow stem borer, Scirpophaga incertulas (Walker). This study evaluated rice cultivars for resistance to this pest under natural field conditions during the Rabi 2025-26 season at the Regional Agricultural Research Station (RARS), Warangal, Professor Jayashankar Telangana Agricultural University (PJTAU). Thirty rice cultivars, together with seven resistant and susceptible checks, were evaluated in a randomised block design (RBD) with two replications. Yellow stem borer (YSB) damage was recorded at the vegetative stage at 30 and 50 days after transplanting (DAT) and at the reproductive stage. Based on dead-heart incidence, five cultivars were classified as highly resistant, seven as resistant, ten as moderately resistant, seven as moderately susceptible, and one as susceptible. Based on white-ear incidence, five cultivars were highly resistant, seven were resistant, nine were moderately resistant, seven were moderately susceptible, and two were susceptible. WGL-1957 recorded the lowest dead-heart incidence and the highest grain yield, whereas IET 29877 recorded the lowest white-ear incidence and the second-highest grain yield. These resistant cultivars may serve as donors in breeding programmes for yellow-stem-borer resistance and may support integrated pest management strategies.
Keywords: Rice cultivars, Dead hearts, White ears, Resistance, Yellow stem borer, Scirpophaga incertulas, Field screening.
1. INTRODUCTION
Rice (Oryza sativa L.) is one of the most important staple food crops worldwide and is a major source of nourishment for nearly 60% of the global population (Wang et al., 2023; Hu et al., 2024). India is the second-largest producer and consumer of rice globally, after China (Heinrichs et al., 2017). The crop is cultivated across diverse agroclimatic regions in India, covering 4.9152 million hectares and producing 14.0648 million tonnes, with an average productivity of 2861 kg ha⁻¹ during the combined Kharif and Rabi seasons of 2025-26 (IndiaStat, 2026a). In Telangana, rice occupies 0.5268 million hectares and produces 1.8361 million tonnes, with a higher productivity of 3486 kg ha⁻¹ during the same period (IndiaStat, 2026b).
Rice productivity is significantly constrained by both biotic and abiotic stresses, which adversely affect crop growth and yield. Among the biotic stresses, insect pests cause substantial damage to rice crops and pose a major challenge to global rice production (Pattanaik et al., 2025). Globally, biotic stresses account for about 52 per cent of annual rice yield losses, of which insect pests contribute nearly 21 per cent (Yarasi et al., 2008). In India, insect pests remain a major constraint to rice production, causing considerable reductions in both grain yield and quality (Chatterjee et al., 2021).
The yellow stem borer is one of the most destructive insect pests of rice in Asia, causing yield losses ranging from 25 to 87 per cent depending on infestation severity (Pallavi et al., 2017). Its larvae bore into rice stems, resulting in dead hearts during the vegetative stage and white ear heads during the reproductive stage, ultimately reducing grain yield (Dutta & Roy, 2018). Considering the vital role of rice in ensuring global food security, effective management of insect pests is essential for achieving sustainable rice production (Deka & Barthakur, 2010).
Recent evidence indicates that climatic suitability can influence the potential distribution and spread of Scirpophaga incertulas, reinforcing the need for locally validated resistance-screening and pest-management strategies (Sanyal et al., 2025; Murugan et al., 2026).
The resistance exhibited by existing rice genotypes to yellow stem borer is often unstable under field conditions because their responses vary with location, climatic conditions, environmental factors, and other biotic influences (Sampathkumar et al., 2022; Pandey & Choubey, 2011). Cultivating rice varieties with adequate resistance to insect pests can reduce dependence on insecticide applications, thereby minimising environmental hazards. Therefore, the continuous screening and identification of resistant sources against yellow stem borer are essential for sustaining rice production and improving the livelihoods of rice-growing farmers (Eyidozehi et al., 2015).
Recent field and molecular investigations further show that resistance expression can vary among rice genetic materials and may involve multiple morphological, biochemical, and genomic components, supporting the combined use of field phenotyping and complementary resistance-characterisation approaches (Balaji & Vijaykumar, 2024; Gokulan et al., 2024; Rani et al., 2020).
However, the responses of the rice cultivars included in the present study to natural yellow stem borer pressure under the specific agroecological conditions of Warangal during Rabi 2025-26 have not been systematically characterised by jointly assessing dead-heart incidence, white-ear incidence, and grain yield. This gap constrains the identification of locally adapted resistant donors for rice improvement programmes.
Therefore, the present study was undertaken to evaluate rice cultivars for resistance to yellow stem borer under natural field conditions during Rabi 2025-26 by assessing dead-heart and white-ear incidence, with the aim of identifying promising resistant donors for rice improvement programmes.
2. MATERIALS AND METHODS
	The present investigation was conducted during Rabi 2025-26 at the Regional Agricultural Research Station (RARS), PJTAU, Warangal, Telangana, to evaluate the responses of rice cultivars to yellow stem borer, Scirpophaga incertulas (Walker), under natural field conditions. A total of 30 promising rice cultivars, together with seven check varieties comprising four resistant checks (PTB-33, W1263, Suraksha, and RP-2068-18-3-5) and three susceptible checks (TN-1, BPT-5204, and RNR-15435), were evaluated. The experiment was laid out in a randomised block design (RBD) with two replications. Each entry was transplanted in a single row of 20 hills at a spacing of 20 × 15 cm, following the recommended agronomic practices. No insecticidal spray was applied throughout the crop growth period.
The incidence of yellow stem borer was assessed by recording dead hearts at 30 and 50 days after transplanting (DAT) and white-ear incidence at the reproductive stage. The dead-heart percentage was calculated using the following formula (International Rice Research Institute [IRRI], 2013):
Dead heart (%) = (Number of dead hearts / Total number of tillers) × 100
Similarly, the white-ear percentage was calculated as follows:
White ear (%) = (Number of white ears / Total number of productive tillers) × 100
Grain yield was recorded for each entry at harvest. The reactions of the cultivars were classified according to the Standard Evaluation System (SES) for Rice of the International Rice Research Institute (IRRI, 2013). The experimental data were subjected to an analysis of variance (ANOVA) appropriate for a randomised block design (Gomez & Gomez, 1984).

Table 1: Standard Evaluation System scale for scoring the reaction against stem borer based on dead hearts
	Percent damage
 (% Dead hearts)
	Score
	Reaction

	Nil
	0
	Highly Resistant (HR)

	1-10%
	1
	Resistant (R)

	11-20%
	3
	Moderately Resistant (MR)

	21-30%
	5
	Moderately Susceptible (MS)

	31-60%
	7
	Susceptible (S)

	>60%
	9
	Highly Susceptible (HS)




                (Source: Standard Evaluation System for rice, IRRI, 2013)

Table 2: Standard Evaluation System scale for scoring the reaction against stem borer based on white ears
	Percent damage
(% White ears)
	Score
	Reaction

	Nil
	0
	Highly Resistant (HR)

	1-5%
	1
	Resistant (R)

	6-10%
	3
	Moderately Resistant (MR)

	11-15%
	5
	Moderately Susceptible (MS)

	16-25%
	7
	Susceptible (S)

	26% and above
	9
	Highly Susceptible (HS)


            (Source: Standard Evaluation System for rice, IRRI, 2013)

3. RESULTS AND DISCUSSION
The reactions of the rice cultivars to yellow stem borer, based on dead-heart incidence, varied significantly under natural field conditions (Table 3 and Fig. 1). Among the evaluated cultivars, WGL-1957 recorded the lowest dead-heart incidence (0.50%), followed by IET 29877 (0.56%), WGL-2260 (0.81%), IET 31480 (0.84%), and WGL-2270 (0.87%), whereas IET 33006 recorded the highest dead-heart incidence (32.69%). Based on the Standard Evaluation System (SES) for Rice (IRRI, 2013), five cultivars (IET 29877, IET 31480, WGL-1957, WGL-2260, and WGL-2270) were classified as highly resistant; seven cultivars (IET 31501, IET 32378, IET 31552, WGL-1929, WGL-1931, WGL-1939, and WGL-1956) as resistant; and ten cultivars (IET 32387, IET 29860, IET 31478, IET 31479, WGL-1930, WGL-1942, WGL-25-4, WGL-25-16, WGL-2258, and WGL-2267) as moderately resistant. Seven cultivars (IET 30651, CO51, IET 33002, IET 30676, IET 30687, WGL-2259, and WGL-2268) were moderately susceptible, and one cultivar (IET 33006) was susceptible. None of the evaluated cultivars exhibited a highly susceptible reaction.
Similarly, significant variation was observed among the rice cultivars in white-ear incidence (Table 4 and Fig. 2). The lowest white-ear incidence was recorded in IET 29877 (0.70%), followed by WGL-1957 (0.73%), WGL-2270 (0.85%), and WGL-2260 (0.90%), whereas IET 33006 recorded the highest white-ear incidence (22.19%), followed by WGL-2268 (17.75%). Based on the IRRI SES (2013), five cultivars (IET 29877, IET 31480, WGL-1957, WGL-2260, and WGL-2270) were categorised as highly resistant; seven cultivars (IET 31501, IET 32378, IET 31552, WGL-1929, WGL-1931, WGL-1939, and WGL-1956) as resistant; nine cultivars (IET 32387, IET 29860, IET 31478, IET 31479, WGL-1930, WGL-25-4, WGL-25-16, WGL-2258, and WGL-2267) as moderately resistant; seven cultivars (IET 30651, CO51, IET 33002, IET 30676, IET 30687, WGL-1942, and WGL-2259) as moderately susceptible; and two cultivars (IET 33006 and WGL-2268) as susceptible. The highly resistant cultivars exhibited low dead-heart and white-ear incidence under the field conditions of this study.
Table 3. Screening of rice cultivars for resistance against yellow stem borer (Scirpophaga incertulas Walker) based on dead heart under field conditions during Rabi 2025-26.
	S. No.
	Name of the Cultivar
	Dead hearts (%)
	Scale

	Reaction


	1
	IET 31501
	5.53 
	1
	R

	2
	IET 30651
	24.72 
	5
	MS

	3
	IET 32378
	2.72 
	1
	R

	4
	IET 32387
	16.83 
	3
	MR

	5
	CO51
	22.26 
	5
	MS

	6
	IET 33002
	23.84 
	5
	MS

	7
	IET 33006
	32.69 
	7
	S

	8
	IET 30676
	22.68 
	5
	MS

	9
	IET 30687
	24.19 
	5
	MS

	10
	IET 31552
	3.21 
	1
	R

	11
	IET 29860
	17.48 
	3
	MR

	12
	IET 29877
	0.56 
	0
	HR

	13
	IET 31478
	14.29 
	3
	MR

	14
	IET 31479
	12.06 
	3
	MR

	15
	IET 31480
	0.84
	0
	HR

	16
	WGL-1929
	3.82 
	1
	R

	17
	WGL-1931
	3.57 
	1
	R

	18
	WGL-1930
	12.06
	3
	MR

	19
	WGL-1939
	3.90 
	1
	R

	20
	WGL-1956
	3.83 
	1
	R

	21
	WGL-1957
	0.50 
	0
	HR

	22
	WGL-1942
	17.57
	3
	MR

	23
	WGL-25-4
	12.85 
	3
	MR

	24
	WGL-25-16
	14.07 
	3
	MR

	25
	WGL-2258
	17.91 
	3
	MR

	26
	WGL-2259
	23.44 
	5
	MS

	27
	WGL-2267
	18.81
	3
	MR

	28
	WGL-2260
	0.81 
	0
	HR

	29
	WGL-2268
	23.96 
	5
	MS

	30
	WGL-2270
	0.87 
	0
	HR

	31
	PTB-33 (Resistant check)
	1.86
	1
	R

	32
	W1263 (Resistant check)
	2.00
	1
	R

	33
	Suraksha (Resistant check)
	0.08
	0
	HR

	34
	RP-2068-18-3-5 (Resistant check)
	0.09
	0
	HR

	35
	TN-1 (Susceptible check)
	27.36
	5
	MS

	36
	BPT-5204 (Susceptible check)
	24.41
	5
	MS

	37
	RNR-15435 (Susceptible check)
	22.09
	5
	MS

	
	CD
	1.919
	
	

	
	CV
	5.144
	
	


HR = Highly Resistant; R = Resistant; MR = Moderately Resistant; MS = Moderately Susceptible; S = Susceptible
[image: ]
Fig 1. Distribution pattern of promising rice cultures based on damage score of dead hearts (%) incidence during Rabi 2025-26
Table 4. Screening of rice cultivars for resistance against yellow stem borer (Scirpophaga incertulas Walker) based on white ear under field conditions during Rabi 2025-26.
	S. No.
	Name of the Cultivar
	White ears (%)
	Scale
	Reaction

	1
	IET 31501
	4.69
	1
	R

	2
	IET 30651
	13.64
	5
	MS

	3
	IET 32378
	2.43
	1
	R

	4
	IET 32387
	9.30
	3
	MR

	5
	CO51
	13.95
	5
	MS

	6
	IET 33002
	14.45
	5
	MS

	7
	IET 33006
	22.19
	7
	S

	8
	IET 30676
	14.33
	5
	MS

	9
	IET 30687
	14.02
	5
	MS

	10
	IET 31552
	4.98
	1
	R

	11
	IET 29860
	9.09
	3
	MR

	12
	IET 29877
	0.70
	0
	HR

	13
	IET 31478
	9.14
	3
	MR

	14
	IET 31479
	8.78
	3
	MR

	15
	IET 31480
	0.95
	0
	HR

	16
	WGL-1929
	4.32
	1
	R

	17
	WGL-1931
	4.68
	1
	R

	18
	WGL-1930
	8.51
	3
	MR

	19
	WGL-1939
	4.34
	1
	R

	20
	WGL-1956
	4.28
	1
	R

	21
	WGL-1957
	0.73
	0
	HR

	22
	WGL-1942
	13.66
	5
	MS

	23
	WGL-25-4
	9.07
	3
	MR

	24
	WGL-25-16
	8.55
	3
	MR

	25
	WGL-2258
	9.51
	3
	MR

	26
	WGL-2259
	14.13
	5
	MS

	27
	WGL-2267
	9.60
	3
	MR

	28
	WGL-2260
	0.90
	0
	HR

	29
	WGL-2268
	17.75
	7
	S

	30
	WGL-2270
	0.85
	0
	HR

	31
	PTB-33 (Resistant check)
	2.52
	1
	R

	32
	W1263 (Resistant check)
	2.83
	1
	R

	33
	Suraksha (Resistant check)
	0.63
	0
	HR

	34
	RP-2068-18-3-5 (Resistant check)
	0.77
	0
	HR

	35
	TN-1 (Susceptible check)
	21.42
	7
	S

	36
	BPT-5204 (Susceptible check)
	14.26
	5
	MS

	37
	RNR-15435 (Susceptible check)
	12.17
	5
	MS

	
	CD
	1.773
	
	

	
	CV
	5.638
	
	


HR = Highly Resistant; R = Resistant; MR = Moderately Resistant; MS = Moderately    Susceptible; S = Susceptible
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Fig 2. Distribution pattern of promising rice cultures based on damage score of white ear (%) incidence during Rabi 2025-26


3.1 Grain yield performance and identification of promising resistant cultivars
The grain yields of the evaluated rice cultivars varied considerably under natural yellow stem borer infestation (Table 5). Among the test entries, WGL-1957 recorded the highest grain yield (7358.3 kg/ha), followed by IET 29877 (7266.6 kg/ha), IET 31480 (7000 kg/ha), WGL-2270 (6250 kg/ha), and WGL-2260 (6033.3 kg/ha); all of these cultivars also exhibited highly resistant reactions to yellow stem borer. In contrast, IET 33006 produced a comparatively low grain yield (3000 kg/ha), and WGL-2268 also produced a relatively low yield (3791.7 kg/ha). The higher grain yields observed in the resistant cultivars may be associated with lower dead-heart and white-ear incidence, resulting in better tiller survival and panicle development under natural field conditions.
Table 5. Grain yield of rice cultivars screened against yellow stem borer under field conditions during Rabi 2025-26
	S. No.
	Name of the Cultivar
	Yield (Kg/ha)

	1
	IET 31501
	6033.3

	2
	IET 30651
	5000

	3
	IET 32378
	6733.3

	4
	IET 32387
	5383.3

	5
	CO51
	5108.3

	6
	IET 33002
	4400

	7
	IET 33006
	3000

	8
	IET 30676
	4614.6

	9
	IET 30687
	4458.3

	10
	IET 31552
	5975

	11
	IET 29860
	5500

	12
	IET 29877
	7266.6

	13
	IET 31478
	4575

	14
	IET 31479
	5916.6

	15
	IET 31480
	7000

	16
	WGL-1929
	5975

	17
	WGL-1931
	6416.6

	18
	WGL-1930
	5550

	19
	WGL-1939
	5916.6

	20
	WGL-1956
	5916.6

	21
	WGL-1957
	7358.3

	22
	WGL-1942
	4083.3

	23
	WGL-25-4
	5575

	24
	WGL-25-16
	5133.3

	25
	WGL-2258
	4983.3

	26
	WGL-2259
	4083.3

	27
	WGL-2267
	4850

	28
	WGL-2260
	6033.3

	29
	WGL-2268
	3791.7

	30
	WGL-2270
	6250

	31
	PTB-33 (Resistant check)
	4125

	32
	TN-1 (Susceptible check)
	1458.3

	33
	BPT-5204 (Susceptible check)
	2241.7

	34
	RNR-15435 (Susceptible check)
	4550

	35
	W1263 (Resistant check)
	5100

	36
	Suraksha (Resistant check)
	7191.6

	37
	RP-2068-18-3-5 (Resistant check)
	3608.3



The results were consistent with those of Balaji et al. (2025), who evaluated 26 local landraces and found five resistant, nine moderately resistant, eight moderately susceptible, and four susceptible cultivars against yellow stem borer. Punitha and Sabesan (2025) evaluated 120 rice genotypes for resistance to yellow stem borer, Scirpophaga incertulas (Walker), under natural field conditions in the coastal saline ecosystem of Tamil Nadu and reported substantial genetic divergence and variation in stem-borer resistance. Balaji et al. (2024) evaluated 50 local paddy cultivars against yellow stem borer (Scirpophaga incertulas). Among the screened landraces, 11 cultivars were resistant, whereas 22 showed moderate resistance. The remaining 17 cultivars were susceptible, and no genotype was categorised as highly resistant.
Keerthika and Mondal (2024) screened 33 rice cultivars against yellow stem borer (Scirpophaga incertulas) under field conditions. Of the 33 cultivars, seven were resistant, nine were moderately resistant, eight were moderately susceptible, and nine were susceptible; no cultivar was classified as highly resistant or highly susceptible. Yadav et al. (2023) screened 20 rice accessions under field conditions for resistance to yellow stem borer (Scirpophaga incertulas) based on dead-heart and white-ear symptoms. Among the accessions evaluated, one accession (Radha 13) was resistant, two accessions, viz., Subarna Sub-1 and NR 2188-13-5-2-5-1, were moderately resistant, and the remaining 17 accessions were susceptible. No accession was categorised as highly resistant, moderately susceptible, or highly susceptible to yellow stem borer. Sampathkumar et al. (2022) evaluated 53 cultivars and found that eight were resistant, 21 were moderately resistant, 15 were moderately susceptible, and nine were susceptible to yellow stem borer.
4. CONCLUSION

The present investigation demonstrated clear variation among rice cultivars in their responses to yellow stem borer under natural field conditions during Rabi 2025-26. Five cultivars, namely IET 29877, IET 31480, WGL-1957, WGL-2260, and WGL-2270, consistently recorded low dead-heart and white-ear incidence and were classified as highly resistant. These entries also produced comparatively high grain yields under the test conditions. The findings indicate that these cultivars may be useful sources of resistance in rice improvement programmes and may contribute to integrated pest management strategies against yellow stem borer.
Limitations
This study was conducted during a single season at one location under natural infestation conditions. Pest pressure may vary among locations, seasons, and environmental conditions. The experiment included two replications; therefore, additional multilocation and multiseason testing is required to confirm the stability of resistance in the identified cultivars. Further studies may also examine resistance mechanisms and yield performance under different levels of pest pressure.
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