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Sustainable Management of Leucinodes orbonalis Guen. in Brinjal by using Indigenous Technical Knowledge (ITK)



ABSTRACT
Aim: The study was undertaken to evaluate the efficacy of Indigenous Technical Knowledge (ITK) practices and biorational treatments for sustainable pest management in brinjal under Manipur valley conditions.
Study Design: The experiment was conducted at the Central Farm, Lamphelpat, CAU, Imphal, during Rabi 2024–25, using a Randomized Block Design (RBD) with three replications.
Methodology: Ten treatments comprising wood ash, cow urine, cow dung slurry, plant extracts (Azadirachta indica, Melia azedarach, Allium tuberosum), Green Neem (Azadirachta indica 0.1% EC), Spinosad, and an untreated control were evaluated on the brinjal variety Kashi Sandesh.
Results: Spinosad recorded the highest efficacy and yield (67.33 q/ha), followed by Green Neem. Among ITK-based treatments, cow urine + A. indica and Chinaberry (M. azedarach) leaf extract showed significant effectiveness. Economic analysis revealed the highest B:C ratio with Green Neem (9.29:1), followed by cow urine + A. indica (8.43:1) and Chinaberry leaf extract (8.39:1).
Conclusion: The findings suggest that while Spinosad remains highly effective, ITK-based treatments such as cow urine + A. indica and Chinaberry leaf extract offer eco-friendly, low-cost alternatives that can be integrated into sustainable brinjal pest management strategies in the Manipur valley.
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1. INTRODUCTION
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Vegetable are employed as a selective diet and play a crucial function in supplying key protective nutrients including vitamins and minerals (Sharma and Saxena, 2012). Thus they  constitute  a  valuable  supplement  food  and  form  an  important  constituent  of  our  diet. Brinjal belongs to the family Solanaceae, which includes nightshades and genus Solanum. Brinjal is botanically known as Solanum melongena L. (2n =24) and can be categorized into cultivated and wild types. Brinjal also known as the “King of vegetables”, and originated from the Indian sub-continent, as the probable centre of origin (Gleddie et al., 1986; Omprakash and Raju, 2014). Three varieties of aubergine have been identified based on their fruit shapes: dwarf, long, thin and egg-shaped. (Niño et al., 2017). The  crop  is  well  adapted  to  high  rainfall  and  high  temperatures  and  is  among  the  few  vegetables  capable  of  yielding  high  in  hot-wet environments (Hanson et al., 2006). In India during 2023-24, Brinjal acreage was 7.44 lakh hectares with 127.68 lakh tonnes production (PIB, 2022). India ranks second place both in area and production after China. Major brinjal growing states in India are Odisha, Bihar, Karnataka, West Bengal, Andhra Pradesh, Maharashtra and Uttar Pradesh. 

In Manipur, brinjal is among the important vegetable crops grown having high production and usually occupies its place as poor man’s crop. The entire area used to grow brinjal is only 150 ha with a production of 2090 MT (agriwelfare.gov.in).
Among  the primary elements that lead to  contribute  towards  low  productivity  of  brinjal,  insect  pest  is  the  major  cause  and  inflict  crop  losses. Brinjal is subjected to attack by number of insect pest’s right from nursery stage till harvesting. The most serious pest causing extensive damage both in vegetative and reproductive stages of the crop throughout the year in cultivation of brinjal is due to infestation of fruit and shoot borer L. orbonalis (Panja et al., 2013). Inflicting loss even upto 48.30% (Singh et al., 2000), 55.56 to 80% (Lal et al., 2004) up to 70% (Singh et al., 2008), 70- 92 % (Reddy and Srinivasa, 2004; Chakraborti and Sarkar, 2011). The L. orbonalis infestation causes 68 percent decrease in vitamin C content in the fruits that were infected (Anwar et al., 2015).
A variety of insect pest control strategies have been proposed by researchers, among which chemical control remains the most widely adopted by the farming community due to its practicality and potential for higher economic returns. However, in brinjal cultivation, where fruits are harvested at short intervals, the use of chemical pesticides is not advisable. Frequent application leads to several issues, including pest resistance, resurgence, and the presence of harmful residues. The presence of insecticidal residues in brinjal fruits raises significant concerns regarding both domestic consumption and international export standards. This situation necessitates the adoption of environmentally friendly pest control agents to mitigate such problems. It is, therefore, imperative to adopt non-chemical pest management strategies that are both eco-friendly and completely safe for consumers. One such approach involves the use of bio-rational insecticides derived from plants, animal and microorganisms, which offer an ecologically sound solution for suppressing insect pests while minimizing environmental contamination. 
2. MATERIALS AND METHODS
The experiment was carried out to study the efficacy of major insect pest management in brinjal by using indigenous technical knowledge (ITK) in Manipur valley conditions. It was conducted in the demonstration plot of Central Farm, Lamphelpat of Central Agricultural University, Imphal. The experimental design was Randomized Block Design (RBD) with 10 treatments and 3 replications with plot size of 3 m × 2 m, spacing of 50 cm × 50 cm. 
The treatment details were taken as given below: 
Chart 1: Treatment detail
	Treatments
	Doses

	


ITK
	T1
	Wood Ash (Melia azaderach)
	@ 50g/plant

	
	T2
	Cow urine 
	@ 1:10

	
	T3
	Cow dung slurry  
	@ 1:10

	
	T4
	Cow dung slurry + Cow urine
	@ 1:5

	
	T5
	Cow urine + Azadirachta indica
	@ 10ml /L

	
	T6
	Cow Urine+ Allium tuberosum
	@ 10ml /L

	
	T7
	Neem leaf Extract (Melia azedarach)	
	@ 10ml /L

	
Bio-rational
	T8
	Green neem 
	@ 2 ml/L

	
	T9
	Tracer (Spinosad)45 SC
	@ 75g a.i/ha 

	Control 
	T10
	Untreated
	-



2.1 Preparation of treatments	
	Ash collected by burning wood of Melia azedarach (T1 ), freshly collected cow urine was diluted with water at 1:10 ratio (T2), Cow dung slurry was made at 1:10 ratio by mixing cow dung & water (T3), Cow dung and Cow urine mixed at 1:1 ratio then the solution was diluted with water at 1:5 ratio (T4), 500 gram of fresh leaves of Azadirachta indica was grounded and mixed with 1 litre fresh cow-urine, the mixture was kept in an air tight earthen pot for 21 days for fermentation, after 21 days of fermentation, filtration was done using muslin clothes then the solution is diluted at 10 ml/L water (T5), 500 gram Allium tuberosum leaves were grounded to extract the juice and mixed with 1 L of cow urine (T6), 1kg fresh Melia azedarach  leaf are grounded well and prepared a solution as per the standard procedure (T7). Mandal et al. (2018) the study focused on traditional pest control practices using cow urine, cow dung slurry, and ash
2.2 Time of application
	The first spray was applied at (45 DAT) the time when sufficient pest build-up of the target pests was recorded i.e. during December and second spray was applied after 15 days of first spray (55 DAT) and the third spray was applied after 15 days interval of second spray (70 DAT). All the treatments were sprayed with the help of a knapsack sprayer and the spray volume was used at the rate of 500 L/ha.

2.3 Observation recorded
	         Observations were taken on 5 plants /plot. One pre-treatment observation was taken one day before the application of the treatments and post-treatment observations were recorded at 3, 5 and 7 days after spraying. For fruit infestation observation were taken on number basis at each harvest (7DAS and 14 DAS). Yield of both infested and marketable fruits were also recorded at each harvest. The shoot and fruit borer was recorded in shoot by counting the drooped shoots and in fruits by counting the damaged fruits after harvest. The fruit and shoot borer infestation was converted into percent infestation by the formula. (Patra et al. 2009)




3. RESULTS AND DISCUSSION
3.1 Efficacy of different treatments against Shoot and Fruit Borer 
The results of the present investigation clearly indicated that Tracer (Spinosad 45 SC) was the most effective treatment for managing shoot and fruit borer infestation in brinjal (Table 1 and Fig.1). A pooled mean shoot infestation of 8.30% and fruit infestation of 10.00% was recorded, with percent reductions over the untreated control being 65.38% and 69.25%, respectively. These findings are in close agreement with those of Akter et al. (2017), who reported an 85.60% reduction in shoot infestation using Spinosad 45 SC. Additionally, previous studies by Adiroubane and Raghuraman (2008), Ghosal et al. (2013) and Kalawate and Dethe (2012) also confirmed Spinosad’s high efficacy in managing L. orbonalis, further validating its reliability as a biorational insecticide. In another study, Dwivedi et al. (2014) and Kumari Jat et al. (2022) also confirmed the superiority of Spinosad compared with other biopesticides, recording 15.47% shoot damage, which was significantly higher than untreated control. Collectively, these results reinforce the efficacy and eco-friendly role of Spinosad as a reliable biorational insecticide for the management of brinjal shoot and fruit borer.
Green Neem (Azadirachta indica 1% EC) also demonstrated strong performance, recording 9.44% shoot and 11.87% fruit infestation, corresponding to 60.59% and 63.50% reductions over control. These results align with earlier reports by Singh (2003), and Mane and Kulkarni (2001), who found that neem-based formulations significantly reduced borer infestation while maintaining eco-friendly standards.
Chinaberry leaf extract (Melia azedarach) recorded 10.26% shoot and 13.65% fruit infestation, achieving 57.19% and 58.03% reduction, respectively. Sana et al. (2021) similarly highlighted the pesticidal activity of M. azedarach, although slightly less potent than neem-based products. Other ITK-based treatments such as Cow urine + Azadirachta indica (10.59% shoot, 14.26% fruit), Cow urine + Allium tuberosum (10.96% shoot, 14.70% fruit), and Cow dung slurry + Cow urine (11.19% shoot, 18.76% fruit) also showed moderate efficacy. These findings support the work of Mandal et al. (2018), who emphasized the effectiveness of cow urine and botanical combinations in pest suppression. Additionally, Shailaja et al. (2012) and Shi et al. (2015) noted cow urine’s pesticidal properties and Allium tuberosum’s toxicity, respectively.
The least effective treatment was Wood ash derived from M. azedarach, which resulted in 21.93% fruit infestation and only a 32.57% reduction. These findings agree with Hazarika et al. (2005), who reported minimal residual and contact activity of ash against L. orbonalis.





Table 1: Efficacy of different treatments on shoot and fruit borer infestation
	Treatment no.

	Treatment


	
Doses
	mean
% shoot infestation
	% reduction over control
	mean % fruit infestation
	% reduction over control

	T1
	Wood Ash 
	@ 50g/plant
	12.52 b
	47.76
	21.93
	32.57

	T2
	Cow urine 
	@ 1:10
	11.74 bc
	51.00
	20.09
	38.21

	T3
	Cow dung slurry  
	@ 1:10
	12.11 bc
	49.46
	20.31
	37.53

	T4
	Cow dung slurry + Cow urine
	@ 1:5
	11.19 bc
	53.32
	18.76
	42.31

	T5
	Cow urine + Azadirachta indica
	@ 10ml /L
	10.59 bc
	55.80
	14.26
	56.15

	T6
	Cow Urine+ Allium tuberosum
	@ 10ml /L
	10.96bc
	54.25
	14.70
	54.78

	T7
	Chinaberry leaf extract (Melia azaderach) 
	@ 10ml /L
	10.26 c
	57.19
	13.65
	58.03

	T8
	Green neem ((Azadirachta indica 1% EC)  
	@ 2 ml/L
	9.44 c
	60.59
	11.87
	63.50

	T9
	Tracer (Spinosad) 45 SC
	@ 75gm a.i/ha
	8.30 c
	65.38
	10.00
	69.25

	T10
	Untreated
	-
	23.96 a
	-
	32.52
	-

	SE(m)
	0.71
	
	0.55
	-

	CD
	2.10
	
	1.56
	-


Means followed by same letter(s) in columns are no significantly different from each other by DMRT at 5%  



Fig.1. Graphical representation of Shoot and Fruit Infestation over control

3.2 Yield of marketable and damaged fruit
The insecticidal treatments had a significant impact on marketable fruit yield by reducing L. orbonalis infestation (Table 2). Tracer (Spinosad 45 SC) recorded the highest marketable yield of 67.33 q/ha and the lowest infested fruit weight (7.00 q/ha). These results are consistent with findings from Kalawate and Dethe (2012), Ghosal et al. (2013), and Mainali et al. (2015), who demonstrated that Spinosad 45 SC consistently increases healthy fruit yield when applied at 72–75 g a.i./ha. Green Neem (Azadirachta indica 1% EC) also contributed to improved yield (59.67 q/ha), supported by Chakraborti (2001), Singh (2003), and Mandal et al. (2010), who observed enhanced productivity following neem-based treatments. ITK treatments such as Chinaberry leaf extract and Cow urine + Azadirachta indica recorded respectable yields of 56.00 q/ha and 50.00 q/ha, respectively. These results align with Mandal et al. (2018), who advocated for the inclusion of ITK in sustainable pest management to improve yield. In contrast, Wood ash (T₁) recorded the lowest marketable yield (26.33 q/ha), affirming its limited pest control ability as shown by Hazarika et al. (2005). The untreated control (T₁₀) had the poorest performance, with only 8.67 q/ha yield and high infestation, underscoring the critical need for pest control interventions.
3.3 Economics of Different Treatments 
Economic evaluation revealed significant differences in the benefit-cost (B:C) ratios of the treatments. Green Neem (Azadirachta indica 1% EC) (T₈) had the highest B:C ratio of 9.29:1, making it the most profitable option (Table 2).  This finding corroborates the results of Murugesan and Murugesh (2009) and Mandal et al. (2010), who showed that neem-based products are both effective and cost-efficient. Cow urine + Azadirachta indica (T₅) and Chinaberry leaf extract (T₇) also showed high economic viability, recording B:C ratios of 8.43:1 and 8.39:1, respectively. These treatments demonstrate the strength of ITK-based options, particularly in resource-limited settings. Cow urine + Allium tuberosum (T₆) also performed well economically with a B:C ratio of 7.54:1, reinforcing its suitability for sustainable farming practices. Although Tracer (Spinosad 45 SC) produced the highest yield, its B:C ratio was relatively lower at 5.52:1 due to higher input costs. This is consistent with the observations of Akter et al. (2018) and Adiroubane and Raghuraman (2008), who noted that while Spinosad is agronomically effective, its economic efficiency may be constrained in low-income farming systems. The untreated control recorded the lowest B:C ratio (0.89:1), highlighting the economic losses associated with neglecting pest control.


Table 2. Response of different treatments on yield and B:C ratio of brinjal
	Treatment no.
	Treatment
	

Doses
	Mean yield of marketable fruits(q/ha)
	Increased yield over control
(q/ha)
	Weight of infested fruits
(q/ha)
	Total (gross) fruit yield (q/ha)
	B:c ratio

	T1
	Wood Ash 
	@ 50g/plant
	26.33
	17.66
	16.67
	43.00
	1.36:1

	T2
	Cow urine 
	@ 1:10
	31.00
	22.33
	15.00
	46.00
	3.56:1

	T3
	Cow dung slurry  
	@ 1:10
	35.00
	26.33
	14.67
	49.67
	5.82:1

	T4
	Cow dung slurry + Cow urine
	@ 1:5
	46.33
	37.66
	14.33
	60.67
	4.47:1

	T5
	Cow urine + Azadirachta indica
	@ 10ml /lt
	50.00
	41.33
	10.67
	60.67
	8.43:1

	T6
	Cow Urine+ Allium tuberosum
	@ 10ml /lt
	46.67
	38.00
	13.00
	59.67
	7.54:1

	T7
	Chinaberry leaf extract (Melia azaderach) 
	@ 10ml /lt
	56.00
	47.33
	9.00
	65.00
	8.39:1

	T8
	Green neem (Azadirachta indica 0.1% EC)  
	@ 2 ml/lt
	59.67
	51.00
	7.67
	67.33
	9.29:1

	T9
	Tracer (Spinosad) 45 SC
	@ 75gm a.i/ha
	67.33
	58.66
	7.00
	74.33
	5.52:1

	T10
	Untreated
	-
	6.67
	-
	21.00
	27.67
	0.89:1

	SE (m)
	1.57
	-
	1.07
	1.68
	

	CD
	4.65
	-
	3.17
	4.98
	


4. CONCLUSION
The study clearly demonstrated that among all treatments, Tracer (Spinosad 45 SC) was the most effective in reducing Leucinodes orbonalis infestation and achieving the highest fruit yield. However, Green Neem (Azadirachta indica 1% EC), Cow urine + Azadirachta indica, and Chinaberry leaf extract emerged as promising eco-friendly alternatives, offering substantial pest suppression, improved yields, and superior economic returns. The findings highlight that integrating Indigenous Technical Knowledge (ITK)-based treatments into pest management strategies can provide sustainable and cost-effective solutions for brinjal cultivation. 
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