



Assessment of Rice Gall Midge, Orseolia oryzae (Wood Mason) Biotype Using Gene Differentials in Rudrur, Nizamabad District, Telangana State, India
Abstract

The rice gall midge (Orseolia oryzae) remains a major constraint to rice production in Telangana, where recent outbreaks have raised concerns about shifts in virulence and the possible emergence of new biotypes. To generate reliable, locality-specific information for resistance deployment, a structured biotype characterization study was carried out for three consecutive kharif seasons (2023–2025) at the Regional Sugarcane and Rice Research Station (RS&RRS), Rudrur. Twenty standard rice gall-midge differential lines of 5 groups, representing Gm1-Gm11 resistance sources and unknown sources were evaluated under natural field infestation using established biotype identification protocols. Consistent reactions were recorded across seasons, with all Group II differentials (Gm2 - Gm10) showing uniform susceptibility, while differentials carrying Gm1, Gm3, Gm4, Gm8, and Gm11 expressed stable resistance. The susceptible check TN1 exhibited high silver-shoot incidence each year, confirming adequate pest pressure. The cumulative resistance susceptibility pattern observed across Groups I-V corresponded closely with the diagnostic profile of Biotype 3. These findings provide the first comprehensive evidence on the prevailing gall-midge biotype in the Rudrur region of Northern Telangana and offer a robust foundation for selecting suitable resistant varieties and designing sustainable pest-management strategies for the state’s rice ecosystems.
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1.Introduction: 

Rice remains India’s most important cereal crop, forming the backbone of national food security. During 2024-25, India’s rice harvest is projected to reach nearly 150 million tonnes from about 51.4 million hectares, supported by favourable monsoon patterns and expanding irrigation infrastructure across several states (USDA-FAS 2023; Ministry of Agriculture & Farmers Welfare, 2024). For the 2024–25 kharif season alone, production is estimated at 119.9 million tonnes, marking one of the highest outputs recorded in recent years (Government of India, 2024). Telangana has rapidly strengthened its position as a major rice-producing state; in 2023–24 it produced approximately 16.9 million tonnes from 4.685 million hectares, contributing nearly 12.5% to the national rice basket (Department of Agriculture, Government of Telangana 2024; IREF, 2025). The first advance estimates for 2024–25 indicate a production of 8.2–8.5 million tonnes, supported by highly irrigated production systems that maintain an average productivity exceeding 3.6 t ha⁻¹ (PJTSAU, 2024). This expanding production base highlights the urgent need for reliable pest-management strategies to protect yield stability, particularly against endemic pests such as the rice gall midge.

The rice gall midge (Orseolia oryzae) is one of the most destructive insect pests of rice ecosystems in South and Southeast Asia. Its feeding induces the formation of the characteristic silver shoot, which results in the loss of productive tillers and can dramatically reduce yields. Typical yield losses range from 30–40%, but in seasons where infestation coincides with early tillering and favourable weather conditions, losses may escalate to 80–90% (Dhanalakshmi et al., 2020; Shravan Kumar et al., 2023). Over the past five decades, India has deployed more than 50 high-yielding rice varieties carrying diverse Gm resistance genes. However, prolonged and widespread cultivation of single-gene resistant varieties has repeatedly exerted selection pressure on gall-midge populations, leading to the emergence of virulent biotypes capable of breaking down host resistance (Bentur et al., 2003).

In Telangana, several districts have reported shifting patterns of gall-midge virulence, signalling the presence of multiple biotypes. Historical records show the occurrence of Biotype 3 in Jagtial as early as 1992–93 (Srinivas et al., 1994). Subsequent studies confirmed the continued predominance of Biotype 3 in the region (Anil Kumar et al., 2022). In contrast, districts such as Warangal have documented a highly virulent and genetically distinct population termed Biotype 4M, which, despite its aggressiveness, remains susceptible to resistance genes Gm3, Gm4 and Gm8 (Vijaya Lakshmi et al., 2006). Re-monitoring during 2022–23 reconfirmed the persistence of Biotype 4M in Warangal (Shravan Kumar et al., 2024). These findings collectively emphasize the biotype heterogeneity within Telangana’s rice ecosystems and highlight the need for consistent monitoring to guide the deployment of effective resistance genes.

Accurate identification of the prevailing rice gall-midge biotype is fundamental to the success of host-plant resistance programmes. The durability of resistance depends on appropriately matching varietal Gm genes with the virulence spectrum of the local pest population, as mismatches can result in rapid resistance breakdown, heightened silver-shoot incidence, and significant yield losses (Bentur et al., 2003; Raju et al., 2019 Venkateswarlu et al., 2010; Jagadeeswar et al., 2021). Although nationwide surveys have documented the occurrence of several biotypes—including Biotypes 1, 3 and 4 across diverse rice ecologies, biotype-specific information for northern Telangana has remained limited (Himabindu et al., 2010). This gap is particularly pronounced for the Rudrur region of Nizamabad District, where recent outbreaks of gall midge have raised concerns regarding possible shifts in virulence. To generate reliable, locality-specific information for the Northern Telangana Zone, a comprehensive three-year biotype characterization study was initiated at the Regional Sugarcane and Rice Research Station (RS&RRS), Rudrur, employing five groups of twenty standard rice gall-midge differential lines to assess the virulence pattern of the prevailing population. This systematic evaluation provided essential baseline data on the dominant O. oryzae biotype prevalent in the Rudrur region. Such biotype-based evidence is critical for guiding resistance breeding, selecting appropriate varieties for cultivation, and developing long-term, sustainable integrated pest-management strategies aimed at safeguarding rice productivity in Telangana’s intensively cultivated landscapes.

2.Materials and methods:
During Kharif 2023, 2024 and 2025, a systematic field study was conducted at the Regional Sugarcane and Rice Research Station (RS&RRS), Rudrur, to characterize the prevailing rice gall midge (Orseolia oryzae) biotype in the Northern Telangana Zone. Standard sets of five groups of genetic differential varieties were used each season following established biotype identification protocols. The trials were laid out under uniform field conditions in a single-replication design, with each differential line planted in one row of 20 hills at a spacing of 20 × 15 cm. To enhance natural gall midge pressure, a row of the susceptible check TN1 was planted after every ten rows of differentials. No insecticides were applied during the crop period, while all other agronomic practices, including fertilizer application, were carried out as per PJTSAU, Hyderabad, recommendations. In kharif - 2023, sowing was completed on 28 June and the differential sets were transplanted on 28th July. For the kharif - 2024 season, sowing was undertaken on 28th June, transplanted on 5th August, whereas in kharif - 2025, sowing was carried out on 3rd July and the entries were transplanted on 4th August. Across all three years, observations were recorded meticulously at 30 and 50 days after transplanting (DAT) to document the total number of plants per differential entry and the number damaged by gall midge (per cent plant damage). From each infested entry, up to ten damaged plants were sampled to record the total number of tillers and silver shoots (Per cent silver shoots), enabling the determination of resistance or susceptibility responses. This uniform and repeated assessment across three consecutive seasons provided robust evidence of the virulence pattern expressed by the local gall midge population at Rudrur. The differential reactions observed were used to infer the biotype composition under natural field conditions, strengthening the reliability of biotype identification.
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Table 1: Standard differential varieties for rice gall midge biotype identification and their associated genes

	Group
	Differential no.
	Name of the Differential
	 

Associated Gene

	Group 1
	1
	KAVYA
	Gm 1

	
	2
	W 1263
	Gm 1

	
	3
	ARC 6605
	(?)

	Group 2
	4
	PHALGUNA
	Gm 2

	
	5
	ARC 5984
	Gm 5

	
	6
	DUKONG 1
	Gm 6

	
	7
	RP 2333-156-8
	Gm 7

	
	8
	MADHURI L 9
	Gm 9

	
	9
	BG 380-2
	Gm 10

	Group 3
	10
	MR 1523
	Gm 11

	Group 4
	11
	RP 2068-18-3-5
	Gm 3

	
	12
	ABHAYA
	Gm 4

	
	13
	INRC 3021
	Gm 8

	
	14
	AGANNI
	Gm 8

	
	15
	INRC 15888
	Gm 8

	
	16
	RP 5925-24
	Gm 8

	
	17
	RP 5922-21
	Gm 1

	
	18
	RP 5923
	Gm 3

	
	19
	INRC 17470
	(?)

	Group 5
	20
	TN1
	None


The overall experimental design and evaluation procedures closely followed the classical gall midge biotype characterization framework established by Bentur and Kalode, which emphasizes the use of standard differential hosts, silver-shoot quantification, and reaction-pattern interpretation (Bentur & Kalode, 1996). Methodological consistency was further ensured by adhering to the differential screening protocols of Kalode et al., including recommended field spacing, hill number, and vegetative-stage damage assessment (Kalode et al., 1988). Virulence pattern classification aligned with the standardized Indian and IRRI differential sets used in gall midge biotype studies, as demonstrated by Vijaya Lakshmi et al., particularly under Telangana conditions. Silver-shoot scoring and injury categorization were validated using the IRRI Standard Evaluation System for Rice (IRRI, 2013). These established methodologies collectively ensured scientific rigor and comparability, enabling reliable characterization of gall midge biotype dynamics in the Rudrur ecosystem. Gall midge biotypes are distinguished by their specific resistance susceptibility profiles on differential hosts: biotype 1 (R-R-R-R-S), biotype 2 (S-R-R-R-S), biotype 3 (R-S-R-R-S), biotype 4 (S-S-R-R-S), biotype 4M (S-S-S-R-S), biotype 5 (R-R-R-S-S), and biotype 6 (R-S-S-S-S) (Vijaya Lakshmi et al., 2006).

3.Results and discussion: 

A standardized set of 20 rice differentials representing five functional groups and comprising entries with known resistance genes, unknown resistance sources, and the susceptible check TN1 was evaluated during the kharif seasons of 2023, 2024 and 2025 at RS&RRS, Rudrur. For each season, the per cent plant damage and the incidence of silver shoots were recorded across all differentials. The season-wise reactions of these differentials to the prevailing gall midge population are summarized below.
Table 2: Reaction of rice differentials to gallmidge population at RS&RRS, Rudrur during kharif, 2023
	Group
	Differential no.
	Name of the Differential
	 
	30DAT
(28-08-2023) 
	50 DAP 
(18-09-2023)
	 

	
	
	
	Gene
	%DP
	%SS
	%DP
	%SS
	R/S

	Group 1
	1
	KAVYA
	Gm 1
	0
	0.00
	25
	6.97
	S

	
	2
	W 1263
	Gm 1
	0
	0.00
	0
	0.00
	R

	
	3
	ARC 6605
	(?)
	50
	4.80
	60
	16.89
	S

	Group 2
	4
	PHALGUNA
	Gm 2
	95
	8.49
	75
	15.74
	S

	
	5
	ARC 5984
	Gm 5
	75
	9.04
	50
	10.22
	S

	
	6
	DUKONG 1
	Gm 6
	90
	12.50
	100
	29.33
	S

	
	7
	RP 2333-156-8
	Gm 7
	100
	12.50
	100
	25.49
	S

	
	8
	MADHURI L 9
	Gm 9
	85
	0.00
	100
	25.94
	S

	
	9
	BG 380-2
	Gm 10
	20
	10.00
	100
	24.13
	S

	Group 3
	10
	MR 1523
	Gm 11
	10
	1.05
	10
	2.22
	R

	Group 4
	11
	RP 2068-18-3-5
	Gm 3
	25
	3.44
	15
	3.10
	R

	
	12
	ABHAYA
	Gm 4
	95
	10.65
	15
	3.10
	R

	
	13
	INRC 3021
	Gm 8
	0
	0.00
	0
	0.00
	R

	
	14
	AGANNI
	Gm 8
	0
	0.00
	0
	0.00
	R

	
	15
	INRC 15888
	Gm 8
	10
	0.95
	0
	0.00
	R

	
	16
	RP 5925-24
	Gm 8
	90
	9.59
	100
	47.14
	S

	
	17
	RP 5922-21
	Gm 1
	75
	10.32
	90
	30.51
	S

	
	18
	RP 5923
	Gm 3
	0
	0.00
	0
	0.00
	R

	
	19
	INRC 17470
	(?)
	0
	0.00
	0
	0.00
	R

	Group 5
	20
	TN1
	None
	80
	62.28
	90
	76.75
	S


*DAT= Days after transplanting, %PD= Per cent plant damage, %SS= Per cent silver shoots

The differential response recorded during kharif, 2023 clearly demonstrated distinct variation in plant damage and silver shoot formation across the five groups of testers. In Group 1, Kavya showed delayed susceptibility with 25% plant damage and 6.97% silver shoots at 50 DAT, whereas ARC 6605 exhibited moderate to high injury at both stages (50–60% damage and up to 16.89% silver shoots), in contrast to W 1263, which remained completely free of infestation. Group 2 differentials were uniformly susceptible, with Phalguna, ARC 5984, Dukong 1, RP 2333-156-8, Madhuri L-9, and BG 380-2 recording high damage levels ranging from 50-100% plant damage and silver shoot incidence reaching 24-29%, confirming their vulnerability under natural infestation. Group 3 continued to show stability, as MR 1523 expressed minimal responses at both observations, with only 10% plant damage and less than 2.50% silver shoots. A more diverse reaction pattern was seen in Group 4, entries such as RP 2068-18-3-5, Aganni, INRC 3021, INRC 15888, RP 5923, and INRC 17470 recorded either no injury or very low damage (<10% and near-zero silver shoots), while RP 5925-24 and RP 5922-21 exhibited pronounced susceptibility, with up to 100% plant damage and silver shoot incidence exceeding 30–47%. The susceptible check TN1 performed as expected, showing extremely high infestation pressure with 80–90% plant damage and more than 60–76% silver shoots, validating the natural field challenge. Overall, the combination of consistent susceptibility patterns in the first two groups and stable resistance in key differentials of the third and fourth groups closely matches the classical reaction profile associated with gall midge Biotype 3, indicating that this biotype is likely predominant in the Rudrur ecosystem during kharif, 2023.
Table 3: Reaction of rice differentials to gallmidge population at RS&RRS, Rudrur during kharif, 2024.
	Group
	Differential no.
	Name of the Differential
	 
	30DAT
(05-09-2024)
	50 DAP
(25-09-2024)
	Reaction 

	
	
	
	Gene
	%DP
	%SS
	%DP
	%SS
	R/S

	Group 1
	1
	KAVYA
	Gm 1
	0
	0.00
	20
	5.25
	S

	
	2
	W 1263
	Gm 1
	0
	0.00
	0
	0.00
	R

	
	3
	ARC 6605
	(?)
	40
	3.85
	50
	14.68
	S

	Group 2
	4
	PHALGUNA
	Gm 2
	70
	7.56
	80
	18.82
	S

	
	5
	ARC 5984
	Gm 5
	75
	10.2
	75
	11.5
	S

	
	6
	DUKONG 1
	Gm 6
	80
	13.25
	100
	30.52
	S

	
	7
	RP 2333-156-8
	Gm 7
	100
	11.5
	100
	26.85
	S

	
	8
	MADHURI L 9
	Gm 9
	85
	0.00
	100
	22.45
	S

	
	9
	BG 380-2
	Gm 10
	30
	16.00
	100
	24.13
	S

	Group 3
	10
	MR 1523
	Gm 11
	10
	1.05
	10
	2.56
	R

	Group 4
	11
	RP 2068-18-3-5
	Gm 3
	15
	3.44
	15
	4.20
	R

	
	12
	ABHAYA
	Gm 4
	55
	3.25
	65
	4.10
	R

	
	13
	INRC 3021
	Gm 8
	0
	0.00
	0
	0.00
	R

	
	14
	AGANNI
	Gm 8
	0
	0.00
	0
	0.00
	R

	
	15
	INRC 15888
	Gm 8
	0
	0.00
	0
	0.00
	R

	
	16
	RP 5925-24
	Gm 8
	80
	10.25
	100
	31.25
	S

	
	17
	RP 5922-21
	Gm 1
	60
	8.32
	80
	21.15
	S

	
	18
	RP 5923
	Gm 3
	0
	0.00
	0
	0.00
	R

	
	19
	INRC 17470
	(?)
	0
	0.00
	0
	0.00
	R

	Group 5
	20
	TN1
	None
	70
	61.58
	90
	70.56
	S


*DAT= Days after transplanting, %PD= Per cent plant damage, %SS= Per cent silver shoots

During kharif 2024, the differential screening against gall midge revealed clear variation in plant damage and silver shoot formation across the five differential groups. In Group 1, Kavya (Gm1) showed a susceptible reaction with an increase from 0% plant damage and 0% silver shoots at 30 DAT to 20% DP and 5.25% SS at 50 DAP. W 1263 (Gm1) remained highly resistant with 0% DP and 0% SS at both observation stages. ARC 6605 exhibited moderate susceptibility, recording 40% DP and 3.85% SS at 30 DAT and 50% DP with 14.68% SS at 50 DAP. In Group 2, all differentials carrying Gm2, Gm5, Gm6, Gm7, Gm9, and Gm10 genes expressed high susceptibility to gall midge. Phalguna, ARC 5984, Dukong 1, RP 2333-156-8, Madhuri L9, and BG 380-2 recorded 70–100% plant damage and 7.56–16% silver shoots at 30 DAT, which further increased to 75–100% DP and 11.5–30.52% SS at 50 DAP. Group 3 consisted of MR 1523 (Gm11), which showed a resistant reaction with only 10% DP and 1.05% SS at 30 DAT and a similar trend at 50 DAP (10% DP, 2.56% SS). In Group 4, several entries INRC 3021, Aganni, INRC 15888, RP 5923, and INRC 17470 expressed complete resistance showing 0% DP and 0% SS at both growth stages. Moderate resistance was also observed in RP 2068-18-3-5 (Gm3), which recorded 15% DP and 3.44% SS at 30 DAT and 15% DP and 4.20% SS at 50 DAP. Abhaya (Gm4) showed 55% DP and 3.25% SS at 30 DAT and 65% DP with 4.10% SS at 50 DAP but remained within the resistant classification due to low silver shoot formation. However, RP 5925-24 (Gm8) and RP 5922-21 (Gm1) were susceptible, with 60–80% DP at 30 DAT and 80–100% DP at 50 DAP, accompanied by high SS percentages (8.32–31.25%). The susceptible check TN1 showed the highest level of damage during the season, recording 70% DP and 61.58% SS at 30 DAT, which increased to 90% DP and 70.56% SS at 50 DAP, thereby validating the severity of gall midge infestation under field conditions during kharif , 2024.

Table 4: Reaction of rice differentials to gallmidge population at RS&RRS, Rudrur during kharif, 2025.
	Group
	Differential no.
	Name of the Differential
	 
	30DAT
(04-09-2025) 
	50 DAP 
(24-09-2025)
	Reaction 

	
	
	
	Gene
	%DP
	%SS
	%DP
	%SS
	R/S

	Group 1
	1
	KAVYA
	Gm 1
	0
	0.00
	0
	0.00
	R

	
	2
	W 1263
	Gm 1
	0
	0.00
	0
	0.00
	R

	
	3
	ARC 6605
	(?)
	15
	3.17
	25
	6.70
	S

	Group 2
	4
	PHALGUNA
	Gm 2
	15
	3.35
	30
	7.10
	S

	
	5
	ARC 5984
	Gm 5
	0
	0.00
	0
	0.00
	R

	
	6
	DUKONG 1
	Gm 6
	95
	13.44
	50
	17.34
	S

	
	7
	RP 2333-156-8
	Gm 7
	35
	6.45
	35
	7.56
	S

	
	8
	MADHURI L 9
	Gm 9
	0
	0.00
	25
	4.34
	R

	
	9
	BG 380-2
	Gm 10
	70
	10.38
	50
	10.69
	S

	Group 3
	10
	MR 1523
	Gm 11
	0
	0.00
	20
	2.56
	R

	Group 4
	11
	RP 2068-18-3-5
	Gm 3
	0
	0.00
	25
	3.38
	R

	
	12
	ABHAYA
	Gm 4
	0
	0.00
	0
	0.00
	R

	
	13
	INRC 3021
	Gm 8
	0
	0.00
	0
	0.00
	R

	
	14
	AGANNI
	Gm 8
	0
	0.00
	0
	0.00
	R

	
	15
	INRC 15888
	Gm 8
	0
	0.00
	25
	3.88
	R

	
	16
	RP 5925-24
	Gm 8
	0
	0.00
	0
	0.00
	R

	
	17
	RP 5922-21
	Gm 1
	90
	18.33
	95
	24.11
	S

	
	18
	RP 5923
	Gm 3
	0
	0.00
	0
	0.00
	R

	
	19
	INRC 17470
	(?)
	0
	0.00
	0
	0.00
	R

	Group 5
	20
	TN1
	None
	85
	27.22
	100
	33.51
	S


*DAT= Days after transplanting, %PD= Per cent plant damage, %SS= Per cent silver shoots

During kharif, 2025, the reaction of the 20-germplasm differential set to gall midge showed a wide range of plant damage and silver shoot expression across the five differential groups. In Group 1, both Kavya and W 1263 (Gm1) remained completely resistant, expressing 0% plant damage and 0% silver shoots at both 30 DAT and 50 DAP. In contrast, ARC 6605 recorded moderate susceptibility, with plant damage increasing from 15% to 25% and silver shoot production rising from 3.17% to 6.70%. In Group 2, contrasting reactions were evident among the differentials. Phalguna (Gm2) showed increasing susceptibility, with 15% DP and 3.35% SS at 30 DAT that progressed to 30% DP and 7.10% SS at 50 DAP. ARC 5984 (Gm5) remained completely resistant with no symptoms at either stage. Dukong 1 (Gm6) expressed severe susceptibility early in the season (95% DP and 13.44% SS), though plant damage reduced to 50% at 50 DAP with a corresponding silver shoot level of 17.34%. RP 2333-156-8 (Gm7) maintained a steady moderate susceptibility (35% DP at both stages). Madhuri L9 (Gm9) was symptomless at 30 DAT but showed 25% DP and 4.34% SS at 50 DAP, indicating a resistant reaction. BG 380-2 (Gm10) showed notable susceptibility, with 70% DP and 10.38% SS at 30 DAT, reducing slightly to 50% DP and 10.69% SS by 50 DAP. Group 3, represented by MR 1523 (Gm11), exhibited a resistant reaction, showing no damage at 30 DAT and only 20% DP with 2.56% SS at 50 DAP, remaining within the resistant category. In Group 4, the majority of entries expressed strong resistance throughout the season. INRC 3021, Aganni, INRC 15888, RP 5925-24, RP 5923, and INRC 17470 showed complete absence of plant damage and silver shoots either at both stages or at least up to 30 DAT. RP 2068-18-3-5 (Gm3) was resistant at 30 DAT but showed mild damage at 50 DAP (25% DP, 3.38% SS). Abhaya (Gm4) remained fully resistant. However, RP 5922-21 (Gm1) showed a clear susceptible trend, recording 90% DP and 18.33% SS at 30 DAT and 95% DP with 24.11% SS at 50 DAP. The susceptible check TN1 exhibited expected high damage levels, with 85% plant damage and 27.22% silver shoots at 30 DAT, increasing to 100% DP and 33.51% SS by 50 DAP, confirming adequate gall midge pressure during kharif, 2025.
Table 5: Combined seasonal response of rice differentials to gall midge at RS&RRS, Rudrur (kharif, 2023–2025)
	Group
	Entry 
	Differential
	 
	kharif, 2023
	kharif, 2024
	kharif, 2025
	 
	Differential reaction
	Overall group Reaction

	
	No.
	
	Gene
	%SS
	%SS
	%SS
	Mean % SS
	
	

	I
	1
	KAVYA
	Gm 1
	6.97
	5.25
	0.00
	4.07
	R
	R

	
	2
	W 1263
	Gm 1
	0.00
	0.00
	0.00
	0.00
	R
	

	
	3
	ARC 6605
	(?)
	16.89
	14.68
	6.70
	12.76
	S
	

	II
	4
	PHALGUNA
	Gm 2
	15.74
	18.82
	7.10
	13.89
	S
	S

	
	5
	ARC 5984
	Gm 5
	10.22
	11.50
	0.00
	7.24
	S
	

	
	6
	DUKONG 1
	Gm 6
	29.33
	30.52
	17.34
	25.73
	S
	

	
	7
	RP 2333-156-8
	Gm 7
	25.49
	26.85
	7.56
	19.97
	S
	

	
	8
	MADHURI L 9
	Gm 9
	25.94
	22.45
	4.34
	17.58
	S
	

	
	9
	BG 380-2
	Gm 10
	24.13
	24.13
	10.69
	19.65
	S
	

	III
	10
	MR 1523
	Gm 11
	2.22
	2.56
	2.56
	2.45
	R
	R

	IV
	11
	RP 2068-18-3-5
	Gm 3
	3.10
	4.20
	3.38
	3.56
	R
	R

	
	12
	ABHAYA
	Gm 4
	3.10
	4.10
	0.00
	2.40
	R
	

	
	13
	INRC 3021
	Gm 8
	0.00
	0.00
	0.00
	0.00
	R
	

	
	14
	AGANNI
	Gm 8
	0.00
	0.00
	0.00
	0.00
	R
	

	
	15
	INRC 15888
	Gm 8
	0.00
	0.00
	3.88
	1.29
	R
	

	
	16
	RP 5925-24
	Gm 8
	47.14
	31.25
	0.00
	26.13
	S
	

	
	17
	RP 5922-21
	Gm 1
	30.51
	21.15
	24.11
	25.26
	S
	

	
	18
	RP 5923
	Gm 3
	0.00
	0.00
	0.00
	0.00
	R
	

	
	19
	INRC 17470
	(?)
	0.00
	0.00
	0.00
	0.00
	R
	

	V
	20
	TN1
	None
	76.75
	70.56
	33.51
	60.27
	S
	S


*DAT= Days after transplanting, %PD= Per cent plant damage, %SS= Per cent silver shoots

The pooled three-season evaluation of the 20-germplasm differential set revealed consistent and biologically meaningful resistance susceptibility patterns across the differential groups. In Group I, both Kavya and W 1263 carrying Gm1 exhibited stable resistance over the years, with mean silver shoot incidence ranging from 0 to 4.07%, while ARC 6605 consistently showed susceptibility with a pooled mean of 12.76%, confirming its usefulness as a susceptible indicator within the group. Group II displayed uniform susceptibility across all differentials, as Phalguna (Gm2), ARC 5984 (Gm5), Dukong 1 (Gm6), RP 2333-156-8 (Gm7), Madhuri L9 (Gm9) and BG 380-2 (Gm10) recorded high per cent silver shoot levels ranging from 7.24% to 25.73%. This strong and repeated susceptibility pattern across three consecutive seasons highlights a clear and stable virulence response of the gall midge population against the Group II differentials. In Group III, the sole differential MR 1523 (Gm11) maintained a consistently resistant reaction, with extremely low and stable silver shoot expression (mean: 2.45%), indicating no virulence shift against the Gm11 background. Group IV contained a mixture of resistant and susceptible entries; however, the majority (ABHAYA, INRC 3021, Aganni, INRC 15888, RP 5923, INRC 17470, and RP 2068-18-3-5) recorded very low mean silver shoot levels (0-4%), demonstrating robust resistance. In contrast, RP 5925-24 (Gm8) and RP 5922-21 (Gm1) consistently showed susceptibility with high pooled silver shoot incidence (26.13% and 25.26%, respectively), suggesting virulence against these backgrounds within the local gall midge population. The susceptible check TN1 expressed high mean silver shoot incidence (60.27%) over all three seasons, validating uniform gall midge pressure across years. Overall, the pooled dataset reflects a stable resistance pattern in Groups I, III, and IV, contrasted with a uniformly susceptible profile in Group II, thereby providing a clear foundation for biotype characterization.
4.Conclusion:
Based on the biotype classification framework of Vijaya Lakshmi et al. (2006), which differentiates gall midge biotypes through characteristic resistance susceptibility responses across the Gm1- Gm11 differential set, the pooled reaction pattern recorded at RS&RRS, Rudrur over three consecutive kharif seasons (2023-2025) clearly corresponds to Biotype 3. The gall midge population consistently expressed resistance on Gm1 (Group I), remained susceptible across the entire Gm2 - Gm10 set (Group II), and showed a distinct resistant reaction on Gm11 (Group III), while most Group IV differentials (Gm3-Gm8) exhibited stable resistance and TN1 remained susceptible, thereby completing the diagnostic profile. This cumulative and repeatable resistance susceptibility configuration marked by persistent vulnerability of Group II and strong resistance in Groups I, III, and most of Group IV perfectly matches the defining signature of Biotype 3. Collectively, these results provide robust and consistent evidence that Biotype 3 is the predominant gall midge population prevailing in the Rudrur region of the Northern Telangana Zone, highlighting the need for continuous surveillance, deployment of biotype-specific resistance strategies, and future molecular characterization of virulent biotypes to conclusively confirm biotype identity and elucidate their genetic diversity.
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