


Field Screening of Sesame Genotypes Against Leaf Webber and Capsule Borer (Antigastra catalaunalis Dup.) and gall fly (Aspondylia sesami Felt)




ABSRACT

Field screening of sesame (Sesame indicum L.) germplasm with forty three genotypes including susceptible and resistant checks were screened to know about reaction pattern agianst the leaf webber and capsule borer (Antigastra catalaunalis Dup) and gall fly (Aspondylia sesami Felt) under field conditions(natural field infestation) during 2023 at RARS, Jagtial, Telangana. Pest damage was recorded at three phenological stages viz., vegetative, flowering, and capsule formation and genotypes were categorized based on percent damage. None of the screened genotypes were found  free from infestation. At vegetative and flowering stage thirty three genotypes were found resistant showing plant damage less than ten per cent, however at capsule formation stage twenty three genotypes were found moderately resistant showing capsule damage less than 10 per cent. On the basis of  overall performance (mean damage) at all the three stages of plant growth the entries viz., JCS 4805, JCS 4835, JCS 4671, JCS 3196, RF2, JCS 3096& Swetha showed moderately resistance reaction against leaf webber and capsule borer and for gall fly only one genotype JCS 3090 recorded resistant with 4.42 flower damage. The identified resistant germplasm can be utilized as valuable and promising parents in sesame breeding programmes.
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1. Introduction

Sesame (Sesamum indicum L.), the world’s oldest oilseed crop, is widely grown across India and is often called the “Queen of Oilseeds” due to the exceptional quality of its oil that contain approximately 48 to 52% oil and 25% protein (Thakur et al., 2023). Although it is grown in more than 55 countries, Asia contributes for more than 68 per cent area and 67 per  cent production in the world. In India sesame production stands at approximately 4.05 lakh tonnes from an area of 9.69 lakh hectares, with an average productivity of about 418 kg/ha and in Telangana sesame production stands at approximately 0.08 lakh tonnes from an area of 0.13 lakh hectares, with an average productivity of about 551 kg/ha (Ministry of Agriculture & Farmers Welfare, 2025-26). However, despite its importance, sesame yields remain low, and one of the major reasons is the significant damage caused by various insect pests, which leads to considerable yield losses under field conditions. Among the 67 insect pests that attack sesame, the leaf webber and capsule borer (Antigastra catalaunalis Duponchel) and the gall fly (Asphondylia sesami Felt) are identified as the major pests causing significant damage to the crop (Choudhary et al., 1986). Leaf webber and capsule borer can alone causes 10 to 70% infestation on leaves, 34 to 62% on flowers and 10 to 44% infestation on pods resulting about 72% loss in yield (Ahirwar et al., 2010). Another important pest which also cause an economic damage in sesame is Asphondylia sesami (Diptera: Cecidomyiidae). It  is mostly restricted to Southern India and East Africa (Ahuja et al. 2001) and reported as a major pest from Maharashtra (India). Due to gall fly estimated yield reduction could reach more than 30% in heavy infested years (Panday et al., 2021). The incidence of the pest  is common during flowering period of sesame and number of generation will be increased due to staggered sowing as well as inclusion different verities of sesame (Baskaran et al., 1997).

Unfortunately, only a limited number of control strategies like cultural control, mechanical control, chemical control are currently available for managing biotic stresses. Researchers are therefore exploring more eco-friendly approaches, particularly those based on enhancing plant resistance. Host plant resistance represents a valuable and sustainable component of pest control within integrated pest management (IPM) programs. Even a low level of resistance can be effective in reducing the impact of insect pests and enhancing the performance of natural enemies. This ultimately decreases the number of pesticide applications required and lowers the overall cost of crop protection (Srivastava, 1993)There is an urgent need to use indigenous sesame germplasm and advanced breeding lines to build genomic resources for identifying variants that can enhance sesame resistance to Antigastra catalaunalis and A. sesami. So, the present investigation on “Field Screening of Sesame Genotypes against leaf webber and capsule borer, Antigastra catalaunalis Dup. and gall fly Aspondylia sesami Fel was taken up to identify resistant genotypes.

2. Material and Methods

The experiment was conducted at the experimental farm of regional agricultural research station, Polasa, Jagtial (18°15’15.8’’ N, 78°58’51.6’’ E) during late Kharif season of  2023. A total of 43 genotypes along with resistant check, SI-250 and susceptible check, TC-25 were screened against Leaf Webber and Capsule Borer (Antigastra catalaunalis Dup) and gall fly (Aspondylia sesami Felt). 
Sesame genotypes seeds were sown in  rows of five meter length, in one replication during last week of August (21.08.2023). The spacing  between rows was maintained at 30 cm, while  the distance between individual plants within a  row was kept at 10 cm. The intercultural operations as well as fertilizer application (N, P2O5 and K2O @ 40, 20 and 20 kg ha-1, respectively) were done as per recommendations. No plant protection chemicals were sprayed against insect pests and screening was done under natural field conditions only. Observation on leaf infestation, flower infestation and capsule damage by A. catalaunalis will be recorded on 10 designated plants on 30, 45 and 70 days after sowing. The healthy and damaged leaf, flower and capsules was counted and finally per cent leaf, flower and pod damage was calculated. Further, the reaction of germplasm against A. catalaunalis was categorized by using 0-9 scale as suggested by Sridhar and Gopalan (2002) (Table 1 and 2).







Table 1: Scoring method for evaluation of sesame genotypes against Leaf webber and capsule borer, A. catalaunalis
	Per cent damage

	Leaf (A)

	Flower (B)
	Pod (C)
	Cumulative score
(A+B+C) / 3

	0-10
	0-5
	0-2
	1

	10-20
	5-10
	2-4
	3

	20-30
	10-15
	4-6
	5

	30-40
	15-20
	6-8
	7

	>40
	>20
	>8
	9



Table 2: Grading method for evaluation of sesame genotype against Leaf webber and capsule borer, A. catalaunalis 

	Cumulative score
	Grade
	Degree of resistance

	0-1.0
	1
	Highly Resistant (HR)

	1.1-2.0
	3
	Resistant (R)

	2.1-3.0
	5
	Moderately resistant (MR)

	3.1-5.0
	7
	Susceptible (S)

	5.1-9.0
	9
	Highly Susceptible (HS)




Observations of gall fly on ten plants per row was recorded at flowering (45 DAS).
Per cent flower damage = (No. of flower damage/ Total no. of flowers) X 100

Table 3. Scoring method for evaluation of sesame genotypes against
Aspondylia sesami Felt 

	Flower infestation
	Degree of resistance

	I.       Up to 10 per cent
	Resistant (R)

	II.      11-20 per cent	
	Moderately Resistant (MR)

	III.     21-30 per cent
	Moderately Susceptible (MS)

	IV.     31-50 per cent
	Susceptible (S)

	V.      above 50 per cent
	Highly Susceptible (HS)



This rigorous monitoring process generates valuable data on the susceptibility of different genotypes to pest infestations and facilitates the identification of potentially resistant varieties or donors. Overall, the experiment offers important insights into the evaluation of sesame genotypes against Leaf Webber and Capsule Borer (Antigastra catalaunalis Dup) and gall fly (Aspondylia sesami Felt), thereby supporting the identification of resistance donors for the development of improved cultivars aimed at sustainable sesame cultivation.

3. Results and Discussion

Forty three genotypes of sesame including  resistant (SI-250) and susceptible checks (TC-  25) were screened against leaf webber and  capsule borer during late Kharif 2023.  Observations  were recorded at different phonological stages of plant growth viz., vegetative, flowering and  capsule maturity stage. The results in Table 1  revealed that all the screened entries were  differed significantly from each other with respect  to per cent plant, flower and capsule damage  caused by Antigastra catalaunalis.  Per cent plant damages were recorded at vegetative stage (30  DAS) and it was varied from 0.00 to 19.75 %, leaf area damage, per cent flower damage varied from 1.21 to15.54 % and per cent capsule damaged varied from 2.07 to 19.48%. Among the screened entries the lowest in T42 - SI 250 (1.09%) followed by T12 -JCS 4805 (3.23% ), where as highest mean damage was recorded in T38 - JCS 4004 (13.87%) followed by T27 -JCS 3880 (12.53%). Present findings are in conformity with  the findings of Omprakash et al., (2024) as they tested genotypes in the field against leaf webber and capsule borer and reported the entries which have the resistance they are showed as resistant reaction and those entries do not have resistance that are shown as susceptible reaction. These results were in accordance with Panday et al. (2014), who reported that none of the entry was recorded as tolerant against A. catalaunalis. Choudhary et al. (2018) who reported that, among 15 varieties of sesame against A. catalaunalis and, none were found immune.

 All the screened genotypes were grouped in to different categories based on per cent plant damage (Table 3). None of the screened genotypes were found free from infestation. Among the 43 genotypes  on  7 genotypes viz., JCS 4805, JCS 4835, JCS4658,  JCS 3196, RF2, JCS 3096 and Swetha recorded modertely resistant,  34 genotypes viz., JCS4818, JCS 4862, JCS 4835, JCS 4861, JCS 4021, JCS 4824, JCS 4859, JCS 4879, JCS 4830, JCS 1020, JCS 4832, JCS 4858, JCS4037,   JCS 4658, JCS 4024, JCS 4510, JCS 4378, JCS 4649, JCS 4018, E 528, JCS 4012, JCS 3287, JCS 3880, JCS 4917, JCS 3202, JCS 3993,OVT-1-19, JCS 3751, JCS 3755,JCS 4020, JCS 4004, JCS 3090 were recorded susceptible.  These findings in agreement with Mishra et al. (2016) reported, based on the cumulative scoring, 13 accessions and resistant check SI-250 were rated as resistant (Table 4).

Forty three genotypes were screened against for gall fly also, among the genotypes one genotype JCS 3090 was recorded resistant, JCS 4818, JCS 4824, JCS 1020, JCS  4805, JCS 4835, JCS 4671, JCS 4649, JCS 3287, JCS 4917, JCS 3202, DT -26, JCS 3196, RF2, OVT-1-19, JCS JCS 3751, JCS 3755, JCS 4020, JCS 4004 and JCS 3096 were recorded  moderately resistant, JCS 4862, JCS 4879, JCS 4830, JCS 4836, JCS 4012 and Swetha were recorded moderately susceptible and JCS 4835, JCS 4861, JCS 4021, JCS 4859, JCS 4832, JCS 4858, JCS 4037, JCS 4658, JCS 4024, JCS 4510, JCS 4378, JCS 4018, E 528, JCS 3880 and JCS3993 were recorded susceptible (Table 5). These findings in  agreement with Mishra et al. (2016) reported, based on the  cumulative scoring, 13 accessions and resistant check SI-250  were rated as resistant.

Conclusion
Based on the data  JCS 4805, JCS 4835, JCS 4671, JCS 3196, RF2, JCS 3096 & Swetha showed moderately resistance reaction against leaf webber and capsule borer and for gall fly only one genotype JCS 3090 recorded resistant. So, these genotypes can be useful in resistant breeding programs.


Table 4: Reaction of sesame genotypes against leaf webber & capsule borer at different phonological stages of plant growth
	S. No
	Entry Name
	Per cent Leaf damage
	score
	Per cent Flower damage
	score
	Per cent Capsule damage
	score
	Cumulative score
	Grade
	Reaction

	1
	JCS 4818
	3.73
	1
	7.87
	3
	8.40
	9
	4.3
	7
	S

	2
	JCS 4862
	5.26
	1
	4.00
	1 
	19.48
	9
	3.7
	7
	S

	3
	JCS 4835
	9.52
	1
	12.40
	5
	13.15
	9
	5.0
	7
	S

	4
	JCS 4861
	6.00
	1
	10.19
	5
	9.69
	9
	5.0
	7
	S

	5
	JCS 4021
	9.89
	1
	11.67
	5
	8.84
	9
	5.0
	7
	S

	6
	JCS 4824
	0.00
	1
	7.14
	3
	9.21
	9
	4.3
	7
	S

	7
	JCS 4859
	7.44
	1
	10.87
	5
	9.84
	9
	5.0
	7
	S

	8
	JCS 4879
	4.34
	1
	14.72
	5
	8.10
	9
	5.0
	7
	S

	9
	JCS 4830
	3.92
	1
	13.04
	5
	20.20
	9
	5.0
	7
	S

	10
	JCS 1020
	6.74
	1
	6.56
	3
	23.68
	9
	4.3
	7
	S

	11
	JCS 4836
	2.59
	1
	9.40
	3
	12.14
	9
	4.3
	7
	S

	12
	JCS 4805
	1.83
	1
	2.77
	1
	5.09
	5
	2.3
	5
	MR

	13
	JCS 4835
	6.00
	1
	8.96
	3
	5.22
	5
	3.0
	5
	MR

	14
	JCS 4832
	4.04
	1
	2.29
	1
	9.73
	9
	3.7
	7
	S

	15
	JCS4858
	4.12
	1
	4.22
	1
	14.09
	9
	3.7
	7
	S

	16
	JCS 4037
	4.70
	1
	6.10
	3
	13.51
	9
	4.3
	7
	S

	17
	JCS 4671
	6.66
	1
	4.12
	1
	4.23
	5
	2.3
	5
	MR

	18
	JCS 4658
	8.00
	1
	7.46
	3
	8.00
	9
	4.3
	7
	S

	19
	JCS 4024
	7.95
	1
	8.82
	3
	7.72
	7
	3.7
	7
	S

	20
	JCS 4510
	7.86
	1
	10.00
	3
	8.19
	9
	4.3
	7
	S

	21
	JCS 4378
	12.19
	3
	6.66
	3
	16.32
	9
	5.0
	7
	S

	22
	JCS 4649
	1.28
	1
	6.89
	3
	15.85
	9
	4.3
	7
	S

	23
	JCS 4018
	15.11
	3
	9.44
	3
	9.09
	9
	5.0
	7
	S

	24
	E 528
	12.34
	3
	8.40
	3
	8.73
	9
	5.0
	7
	S

	25
	JCS 4012
	13.58
	3
	2.91
	1
	4.59
	5
	3.0
	5
	S

	26
	JCS 3287
	19.75
	3
	4.76
	1
	7.51
	7
	3.7
	7
	S

	27
	JCS 3880
	12.04
	3
	7.22
	3
	18.34
	9
	5.0
	7
	S

	28
	JCS 4917
	2.59
	1
	3.60
	1
	18.37
	9
	3.7
	7
	S

	29
	JCS 3202
	2.50
	1
	2.98
	1
	12.50
	9
	3.7
	7
	S

	30
	DT 26
	0.00
	1
	10.65
	5
	8.57
	9
	5.0
	7
	S

	31
	3196
	11.25
	1
	4.71
	1
	7.22
	7
	3.0
	5
	MR

	32
	RF2
	8.13
	1
	3.66
	1
	7.84
	7
	3.0
	5
	MR

	33
	3993
	6.02
	1
	9.52
	3
	9.59
	9
	4.3
	7
	S

	34
	OVT 1-19
	2.73
	1
	6.12
	3
	7.91
	7
	3.7
	7
	S

	35
	3751
	7.93
	1
	9.82
	3
	13.12
	9
	4.3
	7
	S

	36
	3755
	13.84
	3
	8.83
	3
	6.15
	7
	4.3
	7
	S

	37
	4020
	5.49
	1
	9.67
	3
	7.59
	7
	3.7
	7
	S

	38
	4004
	16.92
	3
	12.5
	5
	12.20
	9
	5.7
	7
	S

	39
	3096
	7.69
	1
	5.29
	3
	5.43
	5
	3.0
	5
	MR

	40
	3090
	8.43
	1
	5.45
	3
	6.66
	7
	3.7
	7
	S

	41
	TC-25
	11.25
	3
	15.54
	5
	8.56
	9
	5.7
	9
	HS

	42
	SI 250
	0.00
	1
	1.21
	1
	2.07
	3
	1.7
	3
	R

	43
	Swetha
	13.33
	3
	4.61
	1
	4.65
	5
	3.0
	5
	MR




[bookmark: _GoBack]Table 5:  Reaction of sesame genotypes against gall fly at flowering stage
	S. No
	Entries
	Per cent Flower damage
	Reaction

	1
	JCS 4818
	13.04
	MR

	2
	JCS 4862
	23.15
	MS

	3
	JCS 4835
	32.65
	S

	4
	JCS 4861
	32.92
	S

	5
	JCS 4021
	32.05
	S

	6
	JCS 4824
	16.30
	MR

	7
	JCS 4859
	28.00
	S

	8
	JCS 4879
	21.42
	MS

	9
	JCS 4830
	28.40
	MS

	10
	JCS 1020
	14.86
	MR

	11
	JCS 4836
	25.28
	MS

	12
	JCS 4805
	19.73
	MR

	13
	JCS 4835
	14.70
	MR

	14
	JCS 4832
	40.17
	S

	15
	JCS4858
	41.80
	S

	16
	JCS 4037
	42.66
	S

	17
	JCS 4671
	18.30
	MR

	18
	JCS 4658
	33.33
	S

	19
	JCS 4024
	32.94
	S

	20
	JCS 4510
	33.66
	S

	21
	JCS 4378
	29.09
	S

	22
	JCS 4649
	18.30
	MR

	23
	JCS 4018
	37.19
	S

	24
	E 528
	31.81
	S

	25
	JCS 4012
	26.47
	MS

	26
	JCS 3287
	16.21
	MR

	27
	JCS 3880
	33.33
	S

	28
	JCS 4917
	18.47
	MR

	29
	JCS 3202
	16.66
	MR

	30
	DT 26
	19.67
	MR

	31
	3196
	16.86
	MR

	32
	RF2
	17.38
	MR

	33
	3993
	32.65
	S

	34
	OVT 1-19
	12.00
	MR

	35
	3751
	14.47
	MR

	36
	3755
	10.76
	MR

	37
	4020
	12.65
	MR

	38
	4004
	15.05
	MR

	39
	3096
	16.21
	MR

	40
	3090
	4.42
	R

	41
	TC-25
	48.23
	HS

	42
	SI 250
	7.40
	R

	43
	Swetha
	22.82
	MS
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