Screening of Brinjal Varieties for Resistance Against Leucinodes orbonalis Guenee Infestation

[bookmark: _GoBack]
ABSTRACT
During the experimental study, 10 brinjal varieties were screened under the field conditions against the incidence of shoot and fruit borer in Gurugram, Haryana, during kharif season 2024-2025. The comparative study of different varieties revealed that none of the variety was completely resistant to the shoot and fruit borer. Among all, the varieties Green long were found to be most promising against shoot and fruit borer, with 4.13% of shoot and 9.88% of fruit infestation on a number basis and 12.51% on a weight basis. The brinjal variety Kashi Sandesh showed the highest susceptibility to infestation on shoots (30.42%) and fruits (33.56% and 36.92%, respectively) based on number and weight. 
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1. INTRODUCTION
Brinjal (Solanum melongena L.) crop is extensively grown all around the world, being well adapted to a wide range of soil types, weather conditions, and crop management practices, which led to the productivity of 18.9 tonnes per hectare during 2022-23 (Anonymous, 2025) in India, being the second largest producer, thereafter China. The cultivation of Brinjal encounters serious challenges throughout its life cycle because of different insect pests.
Among all these pests, brinjal shoot and fruit borer is one of the most serious pest (Sardana et al, 2004) because this pest infest both the shoots and fruits of the brinjal crop (Srinivasan, 2008) and have been responsible for leading to the loss ranging from 70-92% (Jagginavar et al., 2009; Chakraborti and Sarkar, 2011). Because of the cryptic habitat of L. orbonalis and capacity to infest crops from seedling to maturity, managing pests is extremely challenging. This leads to the excessive use of pesticides, which significantly raises agricultural costs. Pesticides are still often used to manage pests, despite the fact that their excess usage has led to issues with excessive fruit residues, the eradication of natural enemies, and the emergence of resistance to several insecticide classes (Raju et al., 2007). Given this need, the current study was conducted to identify brinjal types that perform well under the attack of shoot and fruit borer and lines under the particular climatic conditions, which can be a fundamental component in the different pest management strategies. 
2. MATERIAL AND METHODS
Field Experiment:
A field trial was conducted during kharif 2024-25 in the Agricultural Farm of G.D Goenka University, Gurugram (Haryana).  A total of 10 Brinjal varieties, viz., Green Long, Green Round, White Round, Pusa Purple Round, White Long, Pusa Purple Long, Balck Beauty, Kasi Sandesh, Brinjal Purple Thorne, Pant Rituraj were used in the study to know their resistance against shoot and fruit borer. The preliminary screening was conducted by following all recommended practice packages excluding protection against shoot and fruit borer, in a Randomized Block Design (RBD) with three replicants with a spacing of 60*60 plant by plant and row by row with the spacing of 1 m between plots for irrigation purposes. The other details about the screening trial are mentioned hereunder. Only FYM was added as a nutrient source for the brinjal plant. For raising the crop, recommend fertilizer dose of NPK @ 60:40:40 kg/ha, respectively. Half dose of nitrogenous and full doses of phosphorus and potassium fertilizers were applied at the time of the last ploughing.
Data collection:
The incidence of pest was recorded by observing the first appearance of pest till the attainment of maturity of the crop every week. To observe the crop infestation, 5 plants were randomly selected from each plot to check for the pest incidence. The incidence of brinjal shoot and fruit borer was recorded by counting the total number of healthy and damaged shoots and fruits. After each count, the affected shoots were removed. Following each harvest, the number and weight of both damaged and healthy fruits were documented. These data were then used to calculate the weekly percentage of damaged fruits for each harvest throughout the year. The results obtained were then expressed in the form of percent infestation of brinjal shoot and fruit borer.
Equations to calculate the number of damaged shoots and damaged fruits per plant are as follows:



Statistical Analysis:
The recorded data were transformed into angular values for the statistical analysis. To compare the performance of different brinjal varieties, correlation analysis and significance testing were conducted, and the critical difference (CD) was computed. A simple correlation coefficient (r) was calculated between the percentage of shoot and fruit infestation among various brinjal varieties and the incidence of shoot and fruit borer (Leucinodes orbonalis Guen.). The associations between these traits, as well as the level of fruit infestation and corresponding quantitative parameters, were statistically analyzed for CD.
3. RESULT AND DISCUSSION
Screening of ten different brinjal varieties against the infestation by shoot and fruit borer was done based on the mean shoot and fruit damage percentage. Here, the fruit damage was analysed both on the number and the weight basis. The results of the experimental study presented in Tables 1, 2 and 3 stipulated that none of the varieties was completely immune to the incidence of pest, and different varieties were susceptible to Leucinodes orbonalis to different extents. 
Shoot Infestation:
Shoot infestation on the crop started 14 DAT, and the data recorded 21 DAT depicted that the shoot infestation % on different brinjal varieties ranged from 1.02 to 12.63 percent. The minimum shoot infestation was observed on Green Long (1.02%), followed by Pusa Purple Long (1.65%), white Long (2.7%), green round (2.99%), whereas the maximum shoot infestation was observed in Kashi Sandesh (15.09%) followed by Pant Rituraj  (12.63%), Brinjal Purple Thorn (9.8%) and Black Beauty (9.46%). During the period of peak shoot damage, the shoot infestation in different varieties varied from 11.62% to 44.65%. The lowest shoot damage was recorded in Green Long (11.62%), followed by Pusa Purple Long (13.44%), Green Round (15.32%), while the maximum shoot damage was exhibited by Kashi Sandesh (44.65%), followed by Pant Rituraj Brinjal Purple Thorne (42.6%) and Pant Rituraj (41.5%).



Fruit Infestation:



The data regarding the % fruit infestation on a number basis and weight basis presented in Table 2 & 3 respectively, indicated that the fruit damage started 42 DAT, which ranged from 10.77% to 27.05% and 12.77% to 29.39% on the number basis and weight basis, respectively. The least fruit infestation during the initial infestation recorded for both the number and the weight basis was observed in Green long was 10.77% and 12.27%  on the number and weight



Table 1: Comparative % shoot infestation by shoot and fruit borer in brinjal varieties during kharif 2024-25.
	Varieties
	14 DAT
	21 DAT
	28 DAT
	35  DAT
	42  DAT
	49  DAT
	56  DAT
	63  DAT
	70  DAT
	77  DAT
	Mean 

	
	
	
	
	
	
	
	
	
	
	
	
	

	 Green Long
	0.00 (0.00)
	1.02     (5.80)
	1.67       (7.43)
	5.24    (13.23)
	9.28    (17.74)
	11.62  (19.93)
	7.38    (15.76)
	2.18      (8.49)
	1.90        (7.92)
	1.00           (5.74)
	4.13
	

	 Green Round
	0.00  (0.00)
	2.99    (9.96)
	5.75    (13.87)
	11.34    (19.68)
	13.4   (21.47)
	15.32  (23.04)
	8.47    (16.92)
	5.06     (13.00)
	3.21     (10.32)
	  1.64           (7.36)
	6.72
	

	 white Round
	1.30 (6.55)
	8.34   (16.79)
	13.62   (21.66)
	22.88    (28.58)
	16.06   (23.63)
	20.05  (26.60)
	12.73   (20.90)
	18.27   (25.30)
	20.08   (26.62)
	15.47   (23.16)
	14.88
	

	Pusa Purple Round
	0.00  (0.00)
	7.34   (15.72)
	13.96   (21.94)
	18.75    (25.66)
	23.01  (28.66)
	24.80    (29.87)
	17.20    (24.50)
	19.52    (26.22)
	22.60     (28.39)
	18.32   (25.34)
	16.55
	

	 White Long
	1.50 (7.03)
	2.70       (9.46)
	10.73   (19.12)
	18.25   (25.29)
	16.08  (23.64)
	20.40    (26.85)
	13.46  (21.52)
	9.20      (17.66)
	6.71     (15.01)
	3.14      (10.21)
	10.22
	

	Pusa Purple Long
	0.00  (0.00)
	1.65     (7.38)
	3.28     (10.43)
	9.64     (18.09)
	11.26  (19.61)
	13.44  (21.51)
	10.20     (18.63)
	4.45    (12.18)
	2.56       (9.21)
	2.08       (8.29)
	5.86
	

	Black Beauty
	2.06  (8.25)
	9.46   (17.91)
	16.35   (23.85)
	23.08    (28.71)
	21.58  (27.68)
	25.38   (30.25)
	24.89   (29.93)
	22.84    (28.55)
	18.91   (25.78)
	17.92   (25.04)
	18.25
	

	Kashi Sandesh
	3.33 (10.51)
	15.09 (22.86)
	30.51    (33.53)
	39.65    (39.03)
	44.21   (41.68)
	44.65  (41.93)
	38.21   (38.18)
	36.70      (37.29)
	32.42    (34.71)
	19.42   (26.15)
	30.42
	

	Brinjal Purple Thorne
	 1.14  (6.13)
	9.80     (18.24)
	17.42   (24.67)
	20.47    (26.90)
	34.62  (36.04)
	42.60    (40.74)
	30.99  (33.83)
	26.17    (30.77)
	19.81   (26.43)
	12.11   (20.36)
	21.51
	

	Pant Rituraj
	2.48 (9.06)
	12.63 (20.82)
	24.07   (29.38)
	30.96    (33.81)
	35.89  (36.80)
	41.50    (40.11)
	32.19  (34.57)
	26.96   (31.28)
	17.08   (24.41)
	13.71   (21.73)
	23.75
	

	S.Em
	0.08
	0.09
	0.08
	0.08
	0.10
	0.60
	0.09
	0.10
	0.10
	0.08
	 
	

	CD at 5 %
	0.25
	0.26
	0.24
	0.25
	0.31
	1.68
	0.27
	0.29
	0.30
	0.25
	 
	


Note: Figures in parenthesis are arcsine transformed values.
Table 2 : Comparative % fruit infestation (on number basis)  by shoot and fruit borer in brinjal varieties during kharif 2024-25.
	Varieties
	42 DAT
	49  DAT
	56  DAT
	63  DAT
	70  DAT
	77  DAT
	84  DAT
	91  DAT
	98  DAT
	105  DAT
	Mean 

	
	
	
	
	
	
	
	
	
	
	
	
	

	 Green Long
	10.77 (19.16)
	12.71 (20.89)
	12.88  (21.03)
	14.42  (22.32)
	15.66 (23.31)
	10.47 (18.88)
	8.46   (16.91)
	5.29    (13.30)
	4.01    (11.55)
	4.09   (11.67)
	9.88
	

	 Green Round
	15.40 (23.11)
	17.83 (24.98)
	19.05  (25.88)
	22.53  (28.34)
	25.49 (30.32)
	15.12 (22.88)
	12.52 (20.72)
	8.08    (16.51)
	6.25    (14.48)
	6.03    (14.21)
	14.83
	

	 White Round
	17.67 (24.86)
	20.94 (27.23)
	23.64  (29.09)
	26.41   (30.92)
	28.96 (32.56)
	18.70   (25.62)
	15.24 (22.98)
	10.83 (19.21)
	7.83    (16.25)
	7.98    (16.41)
	17.82
	

	Pusa Purple Round
	19.31 (26.07)
	23.73 (29.15)
	25.49  (30.32)
	30.62  (33.60)
	33.28 (35.23)
	20.43 (26.87)
	17.29 (24.57)
	11.40    (19.73)
	9.03    (17.49)
	8.61    (17.06)
	19.92
	

	 White Long
	16.79 (24.19)
	17.43 (24.68)
	19.11  (25.92)
	21.33  (27.51)
	25.16 (30.11)
	17.84 (24.98)
	14.81 (22.63)
	10.02 (18.45)
	7.43    (15.82)
	7.76    (16.17)
	15.76
	

	Pusa Purple Long
	11.70 (20.00)
	14.67 (22.52)
	15.64  (23.30)
	16.43  (23.91)
	20.27 (26.76)
	11.56 (19.88)
	9.05   (17.51)
	6.36    (14.61)
	4.84    (12.71)
	4.60      (12.38)
	11.51
	

	Black Beauty
	20.56 (26.96)
	21.74 (27.79)
	25.55  (30.36)
	26.93  (31.26)
	38.10   (38.12)
	30.07 (33.25)
	24.03 (29.35)
	21.58 (27.68)
	17.04  (24.38)
	12.34  (20.57)
	23.79
	

	Kashi Sandesh
	27.05 (31.34)
	37.85 (37.97)
	38.33  (38.25)
	49.07  (44.47)
	51.52 (45.87)
	36.38 (37.10)
	32.65 (34.85)
	29.10   (32.65)
	22.12 (28.06)
	11.57  (19.89)
	33.56
	

	Brinjal Purple Thorne
	20.96 (27.25)
	28.32 (32.15)
	32.86  (34.98)
	36.19  (36.98)
	40.55 (39.55)
	25.43 (30.28)
	21.19 (27.14)
	14.82 (22.64)
	11.31  (19.65)
	11.27  (19.62)
	24.29
	

	Pant Rituraj
	21.60 (27.69)
	27.34 (31.53)
	32.75  (34.19)
	37.04  (37.49)
	44.07 (41.59)
	42.63 (40.59)
	33.33 (35.26)
	27.52 (31.64)
	18.90    (25.77)
	11.41  (19.74)
	29.66
	

	S.Em
	0.08
	0.08
	0.09
	0.16
	0.09
	0.10
	0.09
	0.09
	0.11
	0.09
	 
	

	CD at 5 %
	0.24
	0.24
	0.27
	0.48
	0.27
	0.28
	0.26
	0.26
	0.31
	0.27
	 
	


Note: Figures in parenthesis are arcsine transformed values.
Table 3 : Comparative % shoot infestation (on weight basis) by shoot and fruit borer in brinjal varieties during kharif 2024-25.
	Varieties
	42 DAT
	49  DAT
	56  DAT
	63  DAT
	70  DAT
	77  DAT
	84  DAT
	91  DAT
	98  DAT
	105  DAT
	Mean 

	
	
	
	
	
	
	
	
	
	
	
	
	

	 Green Long
	12.27 (20.50)
	14.18 (22.12)
	15.4 (23.11)
	18.38 (25.39)
	21.24 (27.44)
	17.29 (24.57)
	10.62 (19.02)
	6.30   (14.54)
	5.08 (13.03)
	4.29 (11.95)
	12.51
	

	 Green Round
	15.35 (23.07)
	18.23 (25.28)
	21.25 (27.45)
	25.53 (30.35)
	27.49 (31.62)
	16.22 (23.75)
	14.64 (22.50)
	10.8 (19.19)
	7.59 (15.99)
	7.42 (15.81)
	16.45
	

	 White Round
	16.45 (23.93)
	19.86 (26.46)
	25.36 (30.24)
	31.68 (34.25)
	36.43 (37.13)
	31.70   (34.27)
	19.24 (26.02)
	13.83 (21.83)
	9.27 (17.73)
	9.12 (17.58)
	21.29
	

	Pusa Purple Round
	16.02 (23.59)
	24.16 (29.44)
	27.33 (31.52)
	32.72 (34.89)
	36.26 (37.02)
	28.42 (32.22)
	19.36 (26.10)
	15.8 (23.42)
	13.65 (21.68)
	12.37 (20.59)
	22.61
	

	 White long
	16.58 (24.03)
	20.38 (26.84)
	22.08 (28.03)
	26.2 (30.79)
	32.26 (34.61)
	23.42 (28.94)
	17.22 (24.52)
	9.21 (17.67)
	6.13 (14.33)
	6.28 (14.51)
	17.98
	

	Pusa Purple Long
	13.23 (21.33)
	15.24 (22.98)
	17.64 (24.83)
	19.43 (26.15)
	28.27 (32.12)
	15.24 (22.98)
	11.05 (19.42)
	7.36 (15.74)
	4.84 (12.71)
	4.6  (12.38)
	13.69
	

	Black Beauty
	18.72 (25.64)
	18.35 (25.36)
	27.24 (31.46)
	35.36 (36.49)
	39.15 (38.73)
	34.49 (35.96)
	29.53 (32.92)
	26.8 (31.18)
	20.16 (26.68)
	15.06 (22.83)
	26.49
	

	Kashi sandesh
	29.39 (32.83)
	34.15 (35.76)
	46.33  (42.90)
	51.28 (45.73)
	58.25 (49.75)
	46.22 (42.83)
	35.64 (36.65)
	28.29 (32.13)
	25.45 (30.30)
	14.15 (22.10)
	36.92
	

	Brinjal Purple Thorne
	23.31 (28.87)
	27.89 (31.88)
	33.72  (35.50)
	38.04 (38.08)
	41.13 (39.89)
	36.15 (39.96)
	26.81 (31.18)
	16.23 (23.76)
	14.5 (22.38)
	10.75 (19.14)
	26.85
	

	Pant Rituraj
	24.09 (29.39)
	26.4  (30.92)
	27.31  (31.51)
	32.28 (34.62)
	42.07 (40.44)
	36.24 (37.01)
	35.18 (36.38)
	29.2 (32.71)
	15.07  (22.84)
	9.52 (17.97)
	27.74
	

	S.Em
	0.09
	0.18
	0.08
	0.26
	0.10
	0.22
	0.35
	0.21
	0.10
	0.11
	 
	

	CD at 5 %
	0.26
	0.53
	0.25
	0.78
	0.30
	0.65
	1.03
	0.64
	0.31
	0.34
	 
	


Note: Figures in parenthesis are arcsine transformed values.
basis respectively, followed by Pusa Purple Long which showed (11.7% and 13.23%), Green Round (15.4% and 15.35%), Black Beauty (20.56% and 18.72%), White Long (16.79% and 16.58%). Whereas the maximum fruit infestation on number and weight basis was observed in Kashi Sandesh (27.05% and 29.39%), followed by Pant Rituraj (21.6% and 24.09%), Brinjal purple thorne (20.96% and 23.31%), Pusa Purple Round (19.31% and 16.02%)  and White Round (17.67% and 16.45%). The peak of fruit infestation percentage on the number and the weight basis varied from 15.66% to 51.22% and 21.24% to 58.25%, respectively. The lowest fruit infestation on the number and weight basis during this period was recorded with Green long (15.66% and 17.29%), followed by Pusa purple long (20.27%) on the number basis but was 
followed by Green round on weight basis ( and 27.49%). On the other hand, maximum fruit infestation on number and weight basis was observed with Kashi Sandesh (51.52% and 58.25%), which was at par with Pant Rituraj (44.07% and 42.07%) and was followed by Brinjal Purple Thorne (40.55% and 41.13%). The order of brinjal variety susceptibility towards shoot and fruit borer ruled out is Green Long < Pusa Purple Long < Green Round < White Long < White Round < Pusa Purple Round < Black Beauty < Brinjal Purple Thorne < Pant Rituraj < Kashi Sandesh.

DISCUSSION:
The screened brinjal varieties were categorized into four groups according to the percentage infestation of their shoots and fruits (Shigaonkar et al., 2022). In the current field study, the low infestation in the Green Long variety indicated it as a tolerant variety, followed by Pusa Purple Long and Green Round. Pant Rituraj, Brinjal Purple Thorn, and Kashi Sandesh were identified as susceptible brinjal varieties, while the white round, Pusa Purple Round, Pusa Purple Long, and Black Beauty varieties were found to be moderately tolerant. Pant Rituraj and Kashi Sandesh are both susceptible to shoot and fruit borer infestations, which is consistent with research by Rani et al. (2023) and Divekar et al. (2018), which found that Kashi Sandesh had a higher percentage of fruit infestations than Pant Rituraj.  The current study somewhat agrees with the findings of Nayak et al .(2025); Rishi et al. (2018); Sharma et a.l (2017); Yadav and Sharma (2005), which indicate that the Pusa Purple Long is less susceptible. Similarly, Singh et al. (2025) identified Green Long and Pusa Purple Long as the tolerant brinjal cultivars after screening several brinjal cultivars. Brinjal Round was identified as the susceptible variety by Kumar et al. (2018). According to Devi et al. (2024), Pusa Purple Round is somewhat sensitive, which is consistent with the current study. Green Long and Pusa Purple Round were described by Sarnabati et al. (2012) and Pal et al. (2018) as moderately resistant varieties, which is somewhat consistent with the current findings. The findings of Kumar and Shukla (2002) were consistent with Pusa Purple Round's lower degree of shoot infestation.
Table 4: Categorization of different brinjal varieties based on average range of % shoot and fruit infestation.
	Category
	Range of % infestation
	% Shoot infestation
	% Fruit infestation

	
	
	
	Number basis
	Weight basis

	Tolerant
	1-10
	Green Long, Green Round, Pusa Purple Long
	Green Long
	Nil

	Moderately Tolerant
	11-20
	White Round, Pusa Purple Round, Pusa Purple Long, Black Beauty
	Green round, White Round, White Long, Pusa purple long
	Green long,Green round, white long, Pusa purple long,

	Susceptible
	21-30
	Pant Rituraj, Brinjal purple thorne
	Black Beauty,Brinjal purple thorne,  Pant Rituraj
	White round, Pusa purple round, Black beauty , Brinjal purple thorne, Pant Rituraj

	Highly Susceptible
	31-40
	Kashi Sandesh
	Kashi Sandesh
	Kashi Sandesh



4. CONCLUSION
In the current study, significant differences in the susceptibility of various brinjal types to the shoot and fruit borer (Leucinodes orbonalis Guen.) were found, and none of the varieties was found completely free from infestation. Seeing the resistance to L. orbonalis, Green Long continuously showed the lowest levels of shoot and fruit infection among the screened varieties, followed by Pusa Purple Long and Green Round. On the other hand, it was found that White Round, Pusa Purple Round, and Black Beauty had a moderate tolerance, while Kashi Sandesh, Pant Rituraj, and Brinjal Purple Thorne were quite resistant to shoot and fruit borer. Hence, Green Long and Pusa Purple Long are the two varieties that can be recommended for cultivation to combat the pest incidence in the crop.
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