


The seasonal incidence of brinjal shoot and fruit borer, Leucinodes orbonalis G.

Abstract
The present study was conducted to assess the seasonal incidence of brinjal shoot and fruit borer (Leucinodes orbonalis Guenee) in relation to prevailing weather parameters. Data on maximum and minimum temperature, relative humidity, and rainfall were recorded on a weekly basis, along with regular observations on shoot and fruit infestation from transplanting to final harvest. The results indicated that initial infestation was low during the early stages of crop growth, but a gradual increase was observed as the crop advanced. A marked rise in infestation was recorded after 5-6 weeks of transplanting, which coincided with increasing temperature and higher relative humidity, suggesting that these factors were favourable for pest development and multiplication. The infestation was more pronounced during the vegetative phase in shoots and later shifted to the fruits during the reproductive stage, leading to significant yield losses. These findings highlight the importance of timely monitoring and integrated pest management strategies to minimize damage caused by L. orbonalis in brinjal cultivation.
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 Introduction
Brinjal, Solanum melongena L. is considered cosmopolitan. In the hot wet monsoon season when other vegetables are in short supply. Brinjal is practically the only vegetable that is available at an affordable price for the rural and urban poor (Panda et al., 2015). Brinjal also known as eggplant is designated as the “King of vegetables”, it belongs to the family Solanaceae. It is native of Indian sub-continent, with India as the probable centre of origin (Omprakash and Raju, 2014). It has been cultivated in India for the last 4000 years. The name eggplant has been derived from the shape of the fruit of some varieties, which are white and resemble in shape to eggs. The brinjal crop is attacked by about 140 species of insect pests (Dwivedi et al., 2014). The major arthropod insect pest of brinjal includes fruit and shoot borer, L. orbonalis G. (Lepidoptera: Pyralidae), Jassids, Amrasca biguttula biguttula Ishida. (Homoptera: Cicadellidae), Epilachna (Hadda) beetle, Epilachna vigintioctopunctata Fab. (Coleoptera: Coccinellidae), Whitefly, Bemisia tabaci Genn. (Hemiptera: Aleyrodidae), Aphids, Myzus persicae Sulz. (Hemiptera: Aphididae), Spider mites, Tetranychus spp. etc.   Among the insect pests infesting brinjal, L. orbonalis is the key pest throughout Asia (Patial and Mehta, 2008). Due to damage by pests, the fruits become unmarketable and yield losses of up to 90 per cent (Baral et al.,2006). It was reported that the borer infestation was 78.66 per cent on top shoots in the vegetative phase and then shifted to flowers and fruits with infestation reaching 66.66 per cent in the fruiting phase (Yadav et al.,2015a).	Comment by الكاتب: It is native to the Indian	Comment by الكاتب: Yadav et al.,2015
Materials and Method
[bookmark: _GoBack]The present research experiment for seasonal incidence of brinjal shoot and fruit borer, Leucinodes orbonalis G. was conducted at Agricultural Research Farm, College of Agriculture, Madhav University, Pindwara, Sirohi, Rajasthan during Summer Season of 2024. All the necessary agronomical practices were followed to raise the healthy crop. Experiment involved Net plot size of 5 m × 5 m2 with spacing (R x P) of 60 cm × 45 cm using variety Navkiran. For the trial, a month-old brinjal seedlings were transplanted during the second week of March 2024. Following transplantation, light irrigation was used to establish seedlings. Fertilizer doses were applied following standard brinjal crop practices. The observations on the total number of shoots and number of infested shoots and fruit of five selected and tagged plants were recorded.	Comment by الكاتب: a healthy
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Methods of observation
Weekly observations were made on the number of infested shoots and fruits from the initiation of the pest infestation and were continued up to the harvest of the crop. While recording the observations, 5 plants from the plot were randomly selected and tagged. The observations on shoot infestation were recorded by counting total and infested shoots per plant and the percent shoot infestation was worked out. The data on the infestation of fruits were recorded at the time of each picking. Fruits from each plot were harvested and examined for infestation of the borer. The fruits showing holes plugged with excreta were considered as infested ones. After sorting, the infested and healthy fruits were counted separately to work out per cent fruit infestation. 	Comment by الكاتب: and continued	Comment by الكاتب: by
Result and Discussion
Monitoring of the brinjal shoot and fruit borer was conducted in line with standard meteorological weeks. Throughout the trial period, we observed that they were either feeding on the crop or harming it. Shoot and Fruit borer activity on brinjal under Sirohi conditions was documented during summer 2024, as outlined below.
Shoot infestation
The data on the infestation of shoot borer, Leucinodes orbonalis G., on developing shoots of brinjal during the summer season are presented in Table-1 and Figure 1. The shoot infestation ranged from a minimum of 2.24% during the 11th Standard Meteorological Week (SMW) to a maximum of 14.60% in the 16th SMW. The initial incidence of shoot borer was first recorded in the 11th SMW, shortly after transplanting, indicating the early establishment of the pest in the crop field. Once infestation began, it persisted throughout the crop growth period up to harvest, with a gradual increase observed in subsequent weeks.
The increasing trend in infestation suggests that the pest population builds up progressively as the crop canopy develops, providing favorable conditions for oviposition and larval development. The highest infestation recorded in the 16th SMW coincides with the period of rapid vegetative growth, which offers tender shoots preferred by larvae for feeding and boring.
These findings are in close agreement with Kantipudi et al. (2017), who reported peak shoot infestation of L. orbonalis during the second week of September, indicating a similar pest build-up pattern. However, contrasting observations were made by Gangwar and Singh (2014), who recorded that the infestation of L. orbonalis commenced during the last week of August and persisted until the last week of December. This variation may be attributed to differences in climatic conditions, crop varieties, and cultivation practices across different geographical locations. Their results highlight the pest’s ability to remain active throughout the crop growing season under favorable conditions.	Comment by الكاتب: It doesn't appear in the reference list.
The consistent presence of the shoot borer right from the early growth stages emphasizes the need for timely monitoring and management interventions. If not managed at an early stage, the infestation can cause severe damage, leading to stunted plant growth, reduced branching, and significant yield losses.
Fruit infestation
The data on fruit infestation by L. orbonalis are presented in Table-1 and Figure 2. The incidence of fruit borer ranged from a minimum of 3.35% to a maximum of 30.58% during the 16th to 23rd SMW. The initial infestation of fruits was first observed at the 16th SMW, which coincided with the onset of fruit setting. This suggests that the pest transitions from infesting tender shoots to developing fruits as the crop matures, indicating a clear shift in feeding preference as the season progresses.
The progressive increase in fruit infestation observed from the 16th SMW onward may be due to the continuous availability of suitable host material and favorable climatic conditions. The peak infestation recorded at 30.58% indicates a critical stage where the pest population reaches its highest level, posing a severe threat to marketable yield and fruit quality. The larval feeding inside the fruits not only causes direct physical damage but also makes the fruits unfit for consumption and market sale, thereby leading to economic losses for farmers.
The present findings differ slightly from those reported by Nandi et al. (2017), who observed peak fruit borer incidence during October in Bagalkot, possibly due to variations in environmental conditions and regional differences in sowing times. Similarly, Kumar et al. (2017) recorded the highest fruit infestation during the 42nd SMW (October) at Varanasi, which closely aligns with the trend observed in the current study. Furthermore, Kantipudi et al. (2017) reported maximum fruit infestation by shoot and fruit borer during the third week of October in both years of their study, reinforcing the seasonal pattern of increasing infestation as the crop advances towards maturity.	Comment by الكاتب: It doesn't appear in the reference list.	Comment by الكاتب: It doesn't appear in the reference list.
The gradual transition from shoot to fruit infestation indicates that pest management strategies must be adjusted according to the crop stage. While early interventions should focus on protecting vegetative growth, later strategies should aim to safeguard the fruits, which directly determine the economic yield. Continuous monitoring of pest population and timely implementation of integrated pest management (IPM) practices are essential to minimize losses caused by L. orbonalis.
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    G. during summer 2024.
	SMW
	Temperature (0C)
	Humidity (%)
	Rainfall (mm)
	Shoot
damage (%)
	Fruit damage number (%)

	
	Maximum
	Minimum 
	Morning  
	Evening 
	
	
	

	10
	32.40
	15.10
	10.28
	25.28
	0.50
	0.00
	0.00

	11
	35.28
	20.42
	13.20
	40.85
	0.00
	2.24
	0.00

	12
	37.71
	21.28
	10.71
	31.00
	0.50
	4.74
	0.00

	13
	39.00
	25.00
	12.42
	43.42
	0.00
	6.65
	0.00

	14
	37.57
	24.57
	14.20
	48.85
	2.50
	8.77
	0.00

	15
	39.57
	26.10
	13.40
	37.14
	1.00
	11.40
	0.00

	16
	39.00
	26.85
	21.00
	42.00
	1.50
	14.60
	3.35

	17
	40.28
	27.10
	16.00
	52.42
	3.00
	13.04
	6.65

	18
	40.71
	26.85
	9.20
	38.57
	1.50
	11.20
	9.00

	19
	42.14
	28.85
	15.85
	60.85
	0.00
	9.71
	12.78

	20
	42.42
	28.57
	14.00
	42.28
	0.20
	8.28
	16.10

	21
	44.85
	30.85
	13.00
	56.14
	0.00
	7.35
	21.80

	22
	43.14
	29.42
	20.42
	80.70
	0.10
	4.76
	27.20

	23
	42.28
	29.85
	19.40
	76.28
	0.00
	5.58
	30.58

	24
	40.42
	27.85
	24.42
	71.00
	0.10
	3.20
	26.10

	25
	40.10
	29.85
	27.85
	73.14
	3.00
	2.50
	25.22




Fig.: 1 Seasonal incidence of brinjal shoot borer, L. orbonalis G. during 
summer 2024.

Fig.: 2 Seasonal incidence of brinjal fruit borer, L. orbonalis G. during summer 2024.

Correlation Coefficient Between Weather Parameters and Brinjal Shoot & Fruit Borer Infestation
The correlation analysis between weather parameters and the incidence of Leucinodes orbonalis revealed that both maximum and minimum temperatures had a positive correlation with shoot and fruit damage (Table 2). Minimum temperature exhibited a slightly higher correlation (r = 0.396 for shoot damage and r = 0.728 for fruit damage) compared to maximum temperature (r = 0.366 for shoot damage and r = 0.708 for fruit damage). Rainfall showed a positive but weak correlation with shoot damage (r = 0.353) and a negative correlation with fruit damage (r = -0.170), indicating that higher rainfall may suppress fruit borer infestation to some extent. Relative humidity displayed varying relationships. Morning relative humidity showed a weak negative correlation with shoot damage (r = -0.129) but a positive correlation with fruit damage (r = 0.658). Similarly, evening relative humidity was negatively correlated with shoot damage (r = -0.153) and strongly positively correlated with fruit damage (r = 0.878), suggesting that higher evening humidity favors the development of the pest, particularly during fruiting stages. These findings indicate that temperature and evening relative humidity are the most influential weather parameters affecting the incidence of brinjal shoot and fruit borer. This information can help in predicting pest outbreaks and planning timely management interventions.


Table-2 Correlation Coefficient Between Weather Parameters and Brinjal Shoot & Fruit Borer Infestation
	Weather Parameter
	Shoot Damage (%)
	Fruit Damage Number (%)

	Maximum Temperature (°C)
	0.366
	0.708

	Minimum Temperature (°C)
	0.396
	0.728

	Rainfall (mm)
	0.353
	-0.170

	Morning Relative Humidity (%)
	-0.129
	0.658
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