



Impact of Leaf Webber and Capsule Borer Infestation on Yield Potential of Promising Sesame Varieties
Abstract
To determine the preventable loss in seed yield caused by leaf webber and capsule borer under rainfed conditions, an experiment was carried out at AICRP on Oilseeds Sesame, College of Agriculture, Tikamgarh using the sesame (Sesamum indicum L.) varieties RT 346, RT 351, TKG 306, TKG 308, Rama, JTS 8, GT 10, and TKG 22 during the kharif seasons of 2018 and 2019. All potential sesame varieties cultivated under protected settings outperformed those grown under unprotected conditions, with the exception of two types, TKG-308 and TKG22, during the capsule stage. The cultivars TKG308, TKG22, JTS8 and RAMA were shown to be significantly superior to all other sesame types produced in both protected and unprotected environments. The avoidable loss documented ranged from 26.00 to 41.00% in different varieties under protected settings compared to unprotected conditions, with the highest in RT 351 and the lowest in TKG308 due to leaf webber and capsule borer. Compared to protected conditions, the insect significantly reduced seed output in unprotected conditions. While TKG 308, RAMA and TKG22 all produced the largest seed output and performed well in unprotected settings, JTS8 is the variety that recorded the least amount of damage (2.28%, 4.94%, and 4.81% at the vegetative, flowering, and capsule stages, respectively) in unprotected conditions. Under protected conditions, the largest seed yields were produced by the TKG 308, TKG 22 and JTS8 varieties, which were 755 kg ha-1, 709 kg ha-1, and 694 kg ha-1, respectively. Overall, all of the cultivars fared well in protected settings, with greater yield potential.
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Introduction 
India is endowed with a rich diversity of oilseed  crops that are grown in most of its agroclimatic zones. At the same time, India has emerged as the world's largest importer of edible oils, with annual per capita consumption standing at over 19.0 kg, or nearly 36% more than is required for normal health. In this case, there is a considerable gap between the demand and supply of edible oil, and hence, India had to import 13.42 MT in the year 2021 at the cost of currency load of Rs. 80000 crores. (Anonymous, 2021). Farmers have lesser choices in selecting relatively better input-responding crops with the present unstable climate of low rainfall tracts and poor to medium fertility soils. The options available with the farmers are fewer regarding Kharif crops. Given the present climate's unpredictability, sesame is a preferable choice. With a total production of 8.02 lakh tons and an average productivity of 527 kg/ha in 2023, it is one of India's oldest significant oilseed crops and is produced throughout 15.23 lakh hectares in semi-arid tropical, sub-tropical, and temperate areas (Anonymous, 2023). Because of their greater linoleic acid (37-47%) and oleic acids (35-43%) (Pathak et al., 2012;Dwarka and Panday, 2020a;Thakur et al., 2023), which makes them more resistant to oxidation and rancidity, sesame seeds have a long shelf life and high-quality oil up to 62.7%. Because the seed is high in vitamins E, A, B1, B2, niacin, minerals, and the amino acid methionine, as well as lignans such sesamun and sisamolin, it is employed in both the pharmaceutical and home sectors (Thakur et al., 2024;Dwarka and Panday, 2020b;Panday et al., 2023). The yield of the sesame crop is impacted by 29 insect pests. Among these, Antigastra catalaunalis, a leaf webber and capsule borer, attacks the crop from the seedling stage until the capsule reaches maturity (Mishra et al., 2016). this insect, which belongs to the Lepidoptera order and the Pyraustidae family, is considered the most destructive pest in India, causing economic losses from germination to harvest in sesame crop yield (Thakur and Ghorpade, 2006, Thakur et al 2023; Parveen et al., 2024a,b; Dwarka et al., 2024) .According to Cheema and Singh (1987), leaf webber and capsule borer caused 53.1% fewer seeds in the infected capsule. While Shrivastava et al. (1989) reported 4.3 to 27.52% yield loss in sesame variety N-32 due to leaf webber and capsule borer, Choudary and Singh (1986) reported an avoidable 90% loss in seed yield in sesame variety JT-7. Although India has recently produced a large number of new, high-yielding sesame varieties, little is known about the extent of the damage this insect causes. Therefore, in the Bundhelkhand region of Madhya Pradesh, an experiment was carried out to evaluate the observable loss in seed yields caused by this pest in various sesame varieties.

Materials and Methods 

A field experiment was conducted utilizing a factorial randomized block design, incorporating eight varieties of sesame (namely, RT 346, RT 351, TKG 306, TKG 308, Rama, JTS8, GT 10 and TKG 22). This experiment was replicated three times during the Kharif seasons of 2018 and 2019 at the All India Coordinated Research Project on Oilseeds Sesame, located at the College of Agriculture in Tikamgarh. At the start of the monsoon, the kinds were sown in both protected and unprotected circumstances. Imidacloprid 600FS @ 5.0 ml kg-1 of seed was used to protect the crop under protected conditions. At 25, 40, and 55 days following sowing, foliar sprays of Profenophos 50 EC @ 2.0 ml L-1 of water were applied. Rainfed conditions were used to cultivate the crop, with lines spaced 30 cm apart and plants 10 cm apart. The crop was grown in both protected and unprotected conditions using recommended agronomical techniques. Damage from leaf webber and capsule borer was noted at three different stages: vegetative (30 DAS), blooming /Flowering(45 DAS), and capsule (70 DAS). The percentage of damage was calculated. After harvest, seed yield was also noted. Each variety's seed yield loss (%) in relation to the corresponding unprotected control plot was computed. By counting the number of plants or plots, the percentage of plant infection caused by A. catalaunalis was calculated.the number of infected plants was noted, and the proportion of infected plants was computed. The total number of flowers and capsules on ten randomly chosen plants per plot were tallied for flower damage (%) and capsule damage (%). The number of contaminated flowers and capsules was counted, and the percentage of damage was calculated. The cost-benefit ratio was also determined. The Window State Program statistically analyzed the two-year pooled data set.
Results and Discussion:

During the cropping season, leaf webber and capsule borer emerged as a significant insect pest of sesame, causing damage to several kinds under both protected and unprotected settings at the vegetative,flowering and capsule phases. With the exception of two kinds, TKG-308 and TKG2,which were exclusively grown in capsules, all of the promising sesame types cultivated under protected settings had noticeably better performance than those grown under unprotected conditions. It was discovered that the sesame cultivars TKG308,TKG22, and JTS8 were noticeably better than all other kinds cultivated in both protected and unprotected environments.

When compared to other cultivars during the vegetative stage, GT 10 had the highest plant infestation under unprotected settings (13.97%). Leaf webber and capsule webber induced flower damage (17.35%) in GT10 was statistically comparable to damage in RT346 (17.28%) and RAMA (17.03%) types. Under exposed conditions, the maximum capsule damage (12.35%) in RT346 was comparable to that of TKG 308 (11.58%).Under unprotected conditions, JTS8 had the lowest plant infestation (2.28%), flower damage (4.94%) and capsule damage (4.8%). It was also found to be significantly superior to all other varieties at the vegetative stage, while at the flowering stage, it was significantly superior to all other varieties except for RAMA and TKG22, and at the capsule stage, it was significantly superior to all other varieties except for TKG308 and TKG306. Under unprotected conditions, TKG 308 produced the highest seed yield (558 kg ha-1), which was found to be substantially comparable to RAMA, TKG22, and JTS8.Under protected conditions, cultivars GT10 (0.25%), JTS 8 (3.61%), and JTS 8 (4.81%) showed the lowest levels of plant infestation, blossom damage, and capsule damage, respectively. However, TKG 22 (3.94%), RT351 (10.70%), and TKG 306 (5.03%) had the highest rates of plant infection, flower damage, and capsule damage, respectively. Similarly, leaf webber and capsule borer caused a production loss of 4.3 to 27.52% in the sesame variety "N 32," according to Shrivastava et al. (1989). None the less, TKG308 produced the highest seed yield (755 kg ha-1), which was statistically comparable to TKG22's (709 kg ha-1) and proved to be noticeably better than all other kinds.

TKG308 had the lowest avoidable loss (26.0%), followed by RAMA (32.0%), whereas RT 351 had the most avoidable loss (41.0%) in seed yield, followed by JTS8 (39.0%) (Table 2).Similarly, Choudhary and Singh (1986) found that the leaf webber and capsule borer caused 90% preventable losses in the seed yield of the sesame variety "JT-7." Comparing the cost-benefit ratios under protected and unprotected settings showed that all of the types fared better under protected conditions. Depending on the climate, different varieties reacted differently to leaf webber and capsule borer. According to Table 2, TKG308 had the highest cost-benefit ratio (3.41), followed by TKG22 (3.23), while GT10 had the lowest ratio (1.26).When compared to unprotected settings, the results in Tables 1 and 2 showed that all of the types performed well under protected conditions. Along with agronomic approaches, it was also established that protective measures must be implemented in order to maximize crop types' potential and prevent losses from the leaf webber and capsule borer in sesame varieties. Except for JTS8, the difference between the seed yield achieved under protected conditions and the seed yield acquired under unprotected conditions was noticeably greater. In both the protected and unprotected circumstances, TKG308 and TKG22 outperformed the other white-seeded types. In both situations, RT 46 outperformed, according to Ahuja (1991).Out of the white-seeded varieties TKG22, JTS 8 and RAMA, JTS 8 fared better in both circumstances.

Conclusions 
These results led to the conclusion that in order to fully utilize crop types, protection measures must be implemented. It may be better to grow sesame types TKG 308, TKG 22 and JTS 8 in the dry region of Madhya Pradesh, Bhundhelkhand region.

Table 1:  Pooled data Assessment of damage caused by Antigastra catalaunalis in promising varieties under protected and unprotected conditions in Kharif 2018, 2019.
	Entries
	%  damage due to Antigastra
	Pooled data(2018 &2019)

	
	%Plant damage 30 DAS 
	%Flower damage 45 DAS  
	%Capsule Damage 55 DAS
	% PD 30DAS
	%    FD 45DAS
	%CD 55 DAS

	
	2018
	2019
	2018
	2019
	2018
	2019
	Mean
	Mean
	Mean

	
	P
	UNP
	P
	UNP
	P
	UNP
	P
	UNP
	P
	UNP
	P
	UNP
	P
	UNP
	P
	UNP
	P
	UNP

	RT346
	6.70 
	20.00 
	0.73 
	1.26 
	13.30 
	33.30 
	0.83 
	1.26 
	1.80 
	6.50 
	4.18 
	18.19 
	3.72 
	10.63 
	7.07 
	17.28 
	2.99 
	12.35 

	
	(8.86)
	(26.60)
	(2.84)
	(5.97)
	(17.70)
	(35.00)
	(3.02)
	(5.97)
	(7.70)
	(14.70)
	(9.59)
	(25.52)
	(5.85)
	(16.29)
	(10.36)
	(20.49)
	(8.65)
	(20.11)

	RT351
	6.70 
	20.00 
	1.07 
	1.61 
	20.00 
	26.70 
	1.40 
	1.61 
	0.60 
	5.90 
	3.12 
	9.03 
	3.89 
	10.81 
	10.70 
	14.16 
	1.86 
	7.47 

	
	(8.86)
	(26.60)
	(3.44)
	(7.21)
	(26.60)
	(30.80)
	(3.95)
	(7.21)
	(3.40)
	(14.00)
	(9.83)
	(17.11)
	(6.15)
	(16.91)
	(15.28)
	(19.01)
	(6.62)
	(15.56)

	TKG306
	0.00 
	13.30 
	1.06 
	1.38 
	20.00 
	26.70 
	0.87 
	1.38 
	2.70 
	4.90 
	7.36 
	13.90 
	0.53 
	7.34 
	10.44 
	14.04 
	5.03 
	9.40 

	
	0.00 
	(17.70)
	(5.87)
	(6.75)
	(26.60)
	(30.80)
	(4.36)
	(6.75)
	(8.60)
	(12.20)
	(12.51)
	(21.72)
	(2.94)
	(12.23)
	(15.48)
	(18.78)
	(10.56)
	(16.96)

	TKG308
	0.00 
	20.00 
	1.26 
	1.30 
	20.00 
	20.00 
	1.30 
	1.08 
	1.50 
	4.70 
	3.29 
	18.45 
	0.63 
	10.65 
	10.65 
	10.79 
	2.40 
	11.58 

	
	0.00 
	(26.60)
	(5.06)
	(5.20)
	(26.60)
	(21.90)
	(5.57)
	(3.45)
	(5.00)
	(12.30)
	(8.39)
	(25.22)
	(2.53)
	(12.90)
	(16.09)
	(13.55)
	(6.70)
	(18.76)

	RAMA
	6.70 
	20.00 
	0.55 
	0.75 
	13.30 
	33.30 
	0.59 
	0.75 
	2.00 
	5.50 
	4.69 
	5.73 
	3.63 
	10.38 
	6.95 
	17.03 
	3.35 
	5.62 

	
	(8.86)
	(26.60)
	(3.42)
	(4.89)
	(17.70)
	(35.00)
	(3.52)
	(4.89)
	(6.50)
	(13.50)
	(12.18)
	(13.83)
	(6.14)
	(15.75)
	(10.61)
	(19.95)
	(9.34)
	(13.67)

	JTS8
	2.28 
	2.28 
	1.60 
	2.28 
	4.94 
	4.94 
	2.28 
	4.94 
	1.63 
	4.70 
	1.63 
	5.50 
	1.94 
	2.28 
	3.61 
	4.94 
	1.63 
	4.81 

	
	(8.86)
	(8.68)
	(5.93)
	(8.68)
	(8.68)
	(8.68)
	(9.95)
	(8.68)
	(4.25)
	(12.30)
	(4.25)
	(13.50)
	(7.31)
	(8.68)
	(9.32)
	(8.68)
	(4.25)
	12.90 

	GT10
	0.00 
	26.70 
	0.50 
	1.24 
	13.30 
	33.30 
	0.53 
	1.39 
	1.40 
	6.50 
	1.50 
	10.16 
	0.25 
	13.97 
	6.92 
	17.35 
	1.45 
	8.33 

	
	0.00 
	(30.80)
	(3.29)
	(6.39)
	(17.70)
	(35.00)
	(3.39)
	(6.72)
	(6.60)
	(14.60)
	(4.08)
	(18.55)
	(1.65)
	(18.60)
	(10.55)
	(20.86)
	(5.34)
	(16.58)

	TKG22
	6.70 
	20.00 
	1.17 
	1.35 
	20.00 
	26.70 
	0.35 
	2.34 
	1.20 
	2.70 
	2.02 
	4.75 
	3.94 
	10.68 
	10.18 
	14.52 
	1.61 
	5.91 

	
	(8.86)
	(26.60)
	(5.07)
	(6.62)
	(26.60)
	(30.70)
	(7.20)
	(1.94)
	(5.10)
	(9.40)
	(4.75)
	(9.11)
	(6.97)
	(16.61)
	(16.90)
	(16.33)
	(4.93)
	(13.29)

	SEm+
	6.10
	6
	2.0
	1.2
	9.0
	6
	1.2
	1.6
	1.0
	1.65 
	3.0
	2.60 
	4.0
	3.60 
	5.0
	3.80 
	2.0
	2.3

	CD at5%
	18.0
	18.4
	6.0
	3.4
	27.0
	18.4
	3.2
	6.3
	3.0
	4.85
	9.23
	7.5
	12.0
	10.20 
	15.01
	10.50 
	6.11
	6.18


* Figures in parenthesis are ARCsin  Value

.

Table 2: Pooled data assessment of yield losses due to Antigastra catalaunalis in promising sesame varieties under protected and unprotected conditions in Kharif , 2018 and 2019.
	Variety
	Seed yield (kg ha-1)
	Increased in yield
	Mean (%) avoidable loss
	Input cost (Rs. ha-1)
	Gross income (Rs. ha-1)
	Net return (Rs. ha-1)
	C:B ratio

	
	P
	UNP
	
	
	P
	UNP
	P
	UNP
	P
	UNP
	P
	UNP

	RT346
	308
	207
	100
	33
	18726
	14050
	26225
	17675
	7061
	3827
	1.39
	1.23

	RT351
	328
	192
	136
	41
	18726
	14050
	28075
	16365
	8385
	2273
	1.50
	1.18

	TKG306
	628
	399
	229
	37
	18726
	14050
	54250
	34600
	37945
	22037
	2.87
	2.46

	TKG308
	755
	558
	196
	26
	18726
	14050
	64045
	47380
	45005
	33235
	3.41
	3.39

	RAMA
	686
	456
	217
	32
	18726
	14050
	57675
	38340
	38607
	25576
	3.10
	2.74

	JTS8
	694
	422
	272
	39
	19934
	14500
	62500
	38000
	42566
	23500
	3.14
	2.62

	GT10
	280
	184
	96
	34
	18726
	14050
	23725
	15560
	5487
	1168
	1.26
	1.09

	TKG22
	709
	453
	256
	37
	18726
	14050
	60575
	38975
	43477
	25375
	3.23
	2.73

	SEm+
	24.30
	15.23
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	CD at5%
	71
	46.20
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	SEm+ (PXUNP)           38.35
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	CD at5%(PXUNP)       104
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	CV%
	11.20
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
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