Original Research Article

Field Screening of Rice genotypes against Asian Rice Gall midge, Orseolia oryzae (Wood- Mason) 
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ABSTRACT 

	The Asian rice gall midge [Orseolia oryzae (Wood-Mason)] is a major endemic pest in the Warangal region of Telangana, India, causing significant yield losses in rice. The present study was conducted during Kharif 2017 at the Regional Agricultural Research Station, Warangal, to evaluate 53 rice genotypes along with five checks for resistance against gall midge under delayed planting conditions to ensure adequate pest pressure. The entries were assessed based on per cent plant damage and per cent silver shoot incidence. The susceptible check TN-1 recorded high infestation levels, with 91.9 per cent plant damage and 11.7 per cent silver shoots, confirming sufficient pest pressure. Among the resistant checks, Aganni and Abhaya exhibited moderate resistance, while RP 2068-18-3-5 and Kavya showed moderate susceptibility based on silver shoot damage; however, all checks recorded high plant damage (30.0–90.0%), indicating the virulent nature of the local gall midge population. None of the test genotypes exhibited resistance based on plant damage and silver shoot criteria. However, 20 genotypes showed moderate susceptibility, suggesting their potential use in breeding programmes. The absence of resistant genotypes under high pest pressure highlights the need for continuous screening and incorporation of diverse resistance genes to develop durable gall midge-resistant rice varieties suitable for endemic regions like Warangal.
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1. INTRODUCTION 

Rice (Oryza sativa L.) is one of the most important staple crops, providing food for more than one-third of the global population. It is predominantly cultivated under warm and humid conditions, which are highly favourable for the proliferation of a wide range of insect pests. Approximately 300 insect species have been reported to infest rice at different growth stages, of which about 20–25 species cause significant economic damage (Pasalu and Katti, 2006). Among these, the yellow stem borer, gall midge, leaf folder, brown planthopper, and white-backed planthopper are considered major constraints to rice production (Katti, 2013).
The Asian rice gall midge (Orseolia oryzae Wood-Mason) is ranked as the third most important insect pest of rice in India, causing an estimated annual yield loss of about 477,000 tonnes of grain, valued at approximately US$80 million in eastern and southern regions (Krishnaiah, 2004). The pest induces the formation of characteristic tubular galls, commonly known as “silver shoots” or “onion shoots,” which inhibit panicle development and can result in yield losses exceeding 60% under severe infestation (Hidaka et al., 1974). Among the various pest management strategies, host plant resistance is considered the most economical, environmentally safe, and sustainable approach for managing gall midge (Bentur et al., 2013). Several resistant rice varieties have been developed and widely cultivated using identified resistance donors. However, the continuous and extensive use of resistant cultivars has exerted strong selection pressure on gall midge populations, leading to the emergence of new virulent biotypes and subsequent breakdown of resistance. To date, at least seven distinct biotypes of gall midge have been reported in India (Vijayalakshmi et al., 2006). Notably, the gall midge population in Warangal, Telangana, has been identified as a distinct and highly virulent biotype (GMB4M), capable of overcoming resistance present in several previously effective varieties (Vijayalakshmi et al., 2006). This highlights the dynamic nature of host–pest interactions and the need for continuous monitoring and evaluation of rice germplasm under location-specific pest pressure. Therefore, systematic screening of rice genotypes in gall midge endemic regions such as Warangal is essential to identify stable and durable sources of resistance. In this context, the present study was undertaken to evaluate a set of rice genotypes for their response to gall midge infestation under field conditions, with the objective of identifying potential donor lines for resistance breeding programmes.
2. material and methods 

The present study was conducted during Kharif 2017 at the Regional Agricultural Research Station (RARS), Warangal, under Professor Jayashankar Telangana Agricultural University (PJTAU), Telangana, India, to evaluate the response of rice genotypes against gall midge infestation. The experimental site is located at 18°00′49″ N latitude and 79°35′55″ E longitude, at an altitude of 265 m above mean sea level.

A total of 53 rice genotypes, along with five checks viz., Aganni, Kavya, Abhaya, RP 2068-18-3-5, and TN-1 (susceptible check), were screened under field conditions. The experiment was conducted under delayed sowing and transplanting conditions to ensure maximum pest incidence. The entries were evaluated in an unreplicated trial with each genotype transplanted in a single row consisting of 20 plants.

The nursery of all test genotypes and checks was sown on 20 July 2017, and transplanting was carried out on 23 August 2017. The seedlings were transplanted at a spacing of 20 cm between rows and 15 cm between plants within the row. TN-1 was used as an infestor row and planted twice between test entries as well as along the border of the experimental block to facilitate uniform and adequate buildup of gall midge population. 

All recommended agronomic practices were followed throughout the crop growth period, except for plant protection measures, to allow natural infestation of gall midge. The screening trial was conducted in accordance with the technical programme of the Entomology Coordinating Centre, ICAR–Indian Institute of Rice Research, Hyderabad, under the All India Coordinated Research Project (AICRP) on Rice.

Observations on gall midge incidence were recorded at 30 and 49 days after transplanting (DAT). The total number of plants and the number of plants exhibiting “silver shoots” were counted to estimate per cent plant damage (PD). For TN-1, observations were recorded from both infestor rows and averaged to assess the level of pest pressure. Number of plants and number of plants with silver shoots were counted and per cent plant damage was arrived at using the formula: 
		               Number of plants with silver shoots
Per cent Plant Damage (PD %) = ----------------------------------------------- x 100 
					   Total number of plants  

Similarly, data were recorded on number of tillers and number of silver shoots in all the 20 plants. Mean was calculated and per cent silver shoot damage (tiller damage) was arrived at using the formula:  
                                                        Mean number of silver shoots per plant
Per cent Silver Shoots (SS %) = --------------------------------------------------------- x 100
                                                             Mean number of tillers per plant

	The genotypes were classified based on their reaction to gall midge using the Standard Evaluation System (SES) for rice (IRRI, 2013), considering both per cent plant damage and per cent silver shoot damage. Based on SES scoring, genotypes were categorized as highly resistant, resistant, moderately resistant, moderately susceptible, susceptible, and highly susceptible.
 
Table 1: Standard Evaluation System scale for scoring the reaction against gall midge 

	Per cent damage
	Score
	Reaction

	Based on Per cent silver shoots

	0
	0
	Highly Resistant

	<1
	1
	Resistant

	1-5
	3
	Moderately Resistant

	6-10
	5
	Moderately Susceptible

	11-25
	7
	Susceptible

	>25
	9
	Highly Susceptible

	Based on Per cent plant damage

	0-10
	
	Resistant

	>10
	
	Susceptible



3. results and discussion

	The present investigation revealed significant variability among rice genotypes in their response to infestation by the Asian rice gall midge (Orseolia oryzae) under delayed planting conditions at Warangal. At the first observation (30 DAT; 22-09-2017), gall midge incidence among the test genotypes ranged from 10.0–80.0% plant damage (PD) and 0.6–8.5% silver shoots (SS), compared to 66.4% PD and 7.1% SS recorded in the susceptible check TN-1 (Table 2). Notably, a few genotypes exhibited higher levels of damage than TN-1 at this stage, indicating rapid pest establishment under favourable environmental conditions. Such elevated infestation levels are typical during the monsoon season, when high humidity and moderate temperatures favour gall midge multiplication (Bentur et al., 2003).
	Genotypes were further evaluated based on the Standard Evaluation System (SES) of IRRI using data recorded at the second observation (49 DAT; 11-10-2017). The high level of infestation observed in the susceptible check TN-1 (91.90% PD) confirmed the adequacy of pest pressure and the reliability of the screening methodology. Among the resistant checks, Aganni and Abhaya exhibited moderate resistance, while RP 2068-18-3-5 and Kavya showed moderate susceptibility based on silver shoot damage. However, all checks recorded relatively high plant damage (30.0–90.0% PD), indicating the virulent nature of the gall midge population prevailing at Warangal. Although Aganni had previously shown resistance at the same location (Malathi and Padmakumari, 2026), its reduced performance in the present study may be attributed to seasonal variation in pest virulence or possible issues related to seed purity.
	The test genotypes recorded 60.0–100.0 % PD and 5.2–20.4 % SS at 49 DAT. None of the genotypes exhibited a resistant reaction based on either plant damage or silver shoot criteria. However, twenty genotypes, namely IET 24705, IET 24741, JGL 23796, JGL 26965, JGL 26973, JGL 28540, JGL 28618, JGL 28639, JGL 28921, JGL 30232, KNM 1623, RDR 1160, SKL 07-11-177-50-65-60-267, SKL 07-11-177-50-84-12-40, SKL 07-11-177-50-84-12-188, SKL 07-13-316-8-31-65-44, WGL 1151, WGL 1161, WGL 1162, and WGL 1176, exhibited moderate susceptibility based on silver shoot scoring. Among these, genotypes such as IET 24741, JGL 28921, RDR 1160, SKL 07-11-177-50-84-12-188, WGL 1161 exhibited relatively lower levels of damage under high gall midge pressure
	The predominance of susceptible reactions (damage score ≥7) among the majority of genotypes further emphasizes the highly virulent nature of the Warangal gall midge population, previously characterized as a distinct and aggressive biotype. This finding highlights the dynamic nature of host–pest interactions and the limitations of relying on single resistance sources. The high pest pressure observed during the early tillering stage resulted in severe initial infestation, which likely contributed to reduced tillering and increased susceptibility across genotypes. Early-stage infestation is known to have a pronounced effect on crop performance, underscoring the importance of incorporating resistance that is effective during the initial stages of crop growth.
	The results of the present study are consistent with earlier reports that demonstrated considerable variability in resistance expression among rice genotypes and the significant influence of gall midge biotypes on host plant resistance (Sumathi and Manickam, 2013; Srinivas et al., 2016; Painkra et al., 2017; Prasad et al., 2018; Seni and Naik, 2017). Furthermore, the variation in genotype performance across seasons and locations reinforces the role of environmental factors and pest population diversity in determining resistance outcomes. These findings underscore the need for continuous, location-specific screening and the deployment of multiple resistance genes through gene pyramiding to achieve durable resistance against gall midge.

Table 2: Screening of Rice entries against Gall midge during Kharif, 2017 at RARS, 
               Warangal
	Entry No.
	Designation
	30 DAT
(22-09-2017)
	49 DAT
 (11-10-2017)

	
	
	PD (%)
	SS (%)
	PD (%)
	R#
	SS (%)
	DS $
	R##

	1
	IET 24238
	40.0
	2.9
	95.0
	S
	10.5
	7
	S

	2
	IET 24705 
	35.0
	2.8
	95.0
	S
	9.4
	5
	MS

	3
	IET 24741
	10.0
	0.6
	60.0
	S
	5.2
	5
	MS

	4
	IET 24765
	55.0
	4.4
	95.0
	S
	12.0
	7
	S

	5
	IET 25663
	42.1
	4.3
	100.0
	S
	20.4
	7
	S

	6
	JGL 23796
	55.0
	3.6
	100.0
	S
	9.2
	5
	MS

	7
	JGL 24497
	31.6
	3.3
	89.5
	S
	16.2
	7
	S

	8
	JGL 24513
	40.0
	4.9
	90.0
	S
	11.5
	7
	S

	9
	JGL 26965
	40.0
	3.6
	95.0
	S
	9.9
	5
	MS

	10
	JGL 26973
	20.0
	1.1
	75.0
	S
	7.0
	5
	MS

	11
	JGL 28454
	50.0
	4.9
	85.0
	S
	12.5
	7
	S

	12
	JGL 28461
	45.0
	4.0
	100.0
	S
	15.7
	7
	S

	13
	JGL 28540
	55.0
	3.8
	85.0
	S
	8.0
	5
	MS

	14
	JGL 28618
	60.0
	4.1
	90.0
	S
	9.1
	5
	MS

	15
	JGL 28639
	20.0
	2.2
	85.0
	S
	10.0
	5
	MS

	16
	JGL 28921
	21.1
	1.3
	63.2
	S
	5.9
	5
	MS

	17
	JGL 30090
	50.0
	5.9
	100.0
	S
	12.9
	7
	S

	18
	Aganni
	15.0
	0.7
	65.0
	S
	3.7
	3
	MR

	19
	JGL 30232
	75.0
	7.7
	85.0
	S
	8.8
	5
	MS

	20
	JGL 30292
	68.4
	8.0
	94.7
	S
	10.8
	7
	S

	21
	KNM 1623
	15.0
	0.8
	85.0
	S
	9.4
	5
	MS

	22
	RDR 1160
	31.6
	3.1
	73.7
	S
	5.8
	5
	MS

	23
	SKL 07-11-177-50-65-60-267
	50.0
	5.1
	95.0
	S
	8.2
	5
	MS

	24
	SKL 07-11-177-50-84-12-40
	68.4
	6.2
	94.7
	S
	8.3
	5
	MS

	25
	SKL 07-11-177-50-84-12-188
	65.0
	5.7
	70.0
	S
	5.7
	5
	MS

	26
	SKL 07-13-316-8-31-65-44
	45.0
	3.0
	95.0
	S
	6.4
	5
	MS

	27
	SKL 07-16-87-38-12-154-118
	40.0
	3.1
	100.0
	S
	10.3
	7
	S

	28
	Kavya
	80.0
	5.9
	90.0
	S
	9.1
	5
	MS

	29
	WGL 1151
	35.0
	3.3
	95.0
	S
	8.5
	5
	MS

	30
	WGL 1153
	50.0
	4.6
	95.0
	S
	12.0
	7
	S

	31
	WGL 1156
	60.0
	5.8
	100.0
	S
	11.7
	7
	S

	32
	WGL 1157
	65.0
	8.5
	100.0
	S
	10.2
	7
	S

	33
	WGL 1161  
	35.0
	4.0
	65.0
	S
	6.1
	5
	MS

	34
	WGL 1162
	55.0
	4.6
	80.0
	S
	7.1
	5
	MS

	35
	WGL 1164
	50.0
	4.8
	95.0
	S
	11.1
	7
	S

	36
	WGL 1167
	50.0
	4.9
	90.0
	S
	13.4
	7
	S

	37
	WGL 1175
	55.0
	4.6
	95.0
	S
	13.1
	7
	S

	38
	Abhaya
	10.0
	0.4
	30.0
	S
	2.0
	3
	MR

	39
	WGL 1176
	35.0
	2.9
	95.0
	S
	9.3
	5
	MS

	40
	WGL 1178
	35.0
	2.8
	85.0
	S
	10.6
	7
	S

	41
	WGL 1180
	35.0
	3.0
	95.0
	S
	12.3
	7
	S

	42
	WGL 1181
	65.0
	5.1
	100.0
	S
	15.3
	7
	S

	43
	WGL 1183
	55.0
	5.1
	95.0
	S
	12.2
	7
	S

	44
	WGL 1185
	70.0
	5.9
	100.0
	S
	12.2
	7
	S

	45
	WGL 1186
	65.0
	5.4
	100.0
	S
	15.1
	7
	S

	46
	WGL 1187
	45.0
	3.4
	100.0
	S
	12.9
	7
	S

	47
	WGL 1190
	40.0
	6.1
	85.0
	S
	15.9
	7
	S

	48
	WGL 1191
	45.0
	3.8
	100.0
	S
	14.2
	7
	S

	49
	WGL 1192
	45.0
	3.8
	90.0
	S
	14.0
	7
	S

	50
	WGL 1196
	65.0
	5.1
	95.0
	S
	10.2
	7
	S

	51
	WGL 1198
	50.0
	5.4
	95.0
	S
	12.0
	7
	S

	52
	WGL 1202
	45.0
	4.1
	100.0
	S
	11.7
	7
	S

	53
	IET 25550
	65.0
	7.5
	100.0
	S
	17.6
	7
	S

	54
	IET 25575
	40.0
	3.3
	100.0
	S
	11.4
	7
	S

	55
	IET 25638
	60.0
	4.9
	100.0
	S
	10.9
	7
	S

	56
	IET 25642
	65.0
	5.3
	95.0
	S
	12.3
	7
	S

	57
	RP 2068-18-3-5
	40.0
	2.1
	90.0
	S
	7.2
	5
	MS

	58
	TN-1*
	66.4
	7.1
	91.9
	S
	11.7
	7
	S


    DAT- Days after transplanting ; PD – Plant damage; SS – Silver shoot
    TN-1*: Mean incidence of 2 infestor rows
   $ DS - Damage Score based on silver shoot damage at second observation; $R- Reaction
   # Reaction based on plant damage at second observation
 ## Reaction based on silver shoot damage at second observation 
     Reaction categories: HR-Highly Resistant, R-Resistant, MR-Moderately Resistant, MS- 
     Moderately Susceptible, S-Susceptible, HS-Highly Susceptible
4. Conclusion
	The screening of 53 rice genotypes under high gall midge pressure at Warangal revealed that none of the entries exhibited resistance based on plant damage or silver shoot criteria. However, twenty genotypes showed moderate susceptibility, indicating relatively better performance under severe infestation conditions. The overall predominance of susceptibility reflects the highly virulent nature of the local gall midge population. These findings highlight the need for continuous, location-specific screening of rice germplasm in gall midge endemic regions. To achieve durable resistance, breeding programmes should focus on the identification of novel resistance sources and the deployment of multiple resistance genes through gene pyramiding strategies.
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