
Population fluctuation of okra shoot and fruit borer, Earias vittella (Fabricius) in relation to abiotic factors

Abstract  
Field investigations were conducted during Kharif 2022 and 2023 study aimed to determine the seasonal population fluctuation of the okra shoot and fruit borer Earias vittella on okra variety Prabhani Kranti at the Student’s Instructional Farm (SIF), Chandra Shekhar Azad University of Agriculture and Technology, Kanpur, Uttar Pradesh, India. The seasonal incidence study revealed that Earias vittella infestation was closely correlated with prevailing abiotic factors including temperature, relative humidity, rainfall and wind speed. Shoot damage initiated in the 30th Standard Meteorological Week (SMW) in both years (1.3%) and peaked in the 33rd SMW in 2022 (9.9%) and 34th SMW in 2023 (9.1%). In 2023, shoot damage showed significant positive correlations with minimum temperature (r = 0.535), relative humidity (r = 0.487) and wind speed (r = 0.729) indicating that these parameters greatly influenced pest incidence. Fruit infestation began slightly later, in the 34th SMW (2022) and 33rd SMW (2023), with peaks of 14.4% (38th SMW, 2022) and 12.0% and 11.2% (bimodal peaks in 37th and 40th SMWs, 2023). However, correlations between fruit damage and abiotic factors were generally weak and non-significant across both years. The larval population trend closely mirrored fruit infestation patterns, peaking at 4.7 larvae/5 fruits in both years during 38th (2022) and 39th SMW (2023). Despite the absence of significant correlations with abiotic parameters, a positive trend was observed with maximum temperature and relative humidity, especially in Kharif mid-season. Thus these findings offer valuable insights for formulating climate-resilient pest management strategies to ensure sustainable okra cultivation in central Uttar Pradesh.
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Introduction
[bookmark: _GoBack]Okra [Abelmoschus esculentus (L.) Moench] is a vegetable belonging to Malvaceae family; it is also known by different names viz., lady’s finger, bhindi, bamia, okro or gumbo in different parts of the world. Okra is known as ‘Queen of vegetables’. Okra is valued for its tender green fruits. It is used in many different recipes and prepared in a number of different ways. It has also been shown to have therapeutic benefits in treating ulcers and haemorrhoids (Subbireddy et al., 2018). Okra originated in Ethiopia (Sathish and Eswar, 2013) and was then propagated in North Africa, in the Mediterranean, in Arabia and India by the 12th century BC (Nzikou et al., 2006). Globally, India is the largest producer of okra, with 5784.00 thousand tonnes of production (72 percent of the total global production). Its annual production is 6416 million tonnes, and productivity is 11.9 million tonnes/ha. While in Uttar Pradesh, the area, production, and productivity of okra are estimated as 12.19 ha, 148.64 tons, and 1 12.2 metric tonnes per hectare, respectively (Anonymous, 2021). When eaten as vegetable, okra's immature fruits (green seed pods) can be fried, boiled, dried, or added to salads, soups, and stews. After cooking, it gives off a mucilaginous substance. The fruit's extract is frequently used to improve the consistency of many recipes, such as soups, stews, and sauces. When utilised as a blood volume expander or plasma substitute, okra mucilage has therapeutic uses. Okra's mucilage binds cholesterol and bile acid carrying toxins dumped into it by the liver. Pickles can also be made from the immature pods. The entire plant part is edible and is used to make several food (Maramag 2013). Okra is a versatile crop due to its various uses of the fresh foliage, buds, flowers, pods, stems and seeds (Mihretu et al., 2014). It is mostly used as a fresh vegetable; it is also consumed as canned, dehydrated or frozen forms (Schippers, 2002). Okra seeds contain about 20 to 40% oil (Benchasri, 2012; MEF, 2013). Among all pests, the shoot and fruit borer, Earias vittella (Fab.), is one of the most destructive pests of okra, and damage is done in two ways. First, the terminal portion of growing shoots is bored by caterpillars, which move down by making tunnels inside. As a result, the shoot droops downward or dries up. Secondly, the larvae enter the fruits by making holes, rendering them unfit for human consumption. According to an estimate, this pest can cause a 36-90% loss in fruit yield of okra (Misra et al., 2002). Okra shoot and fruit borer alone is reported to affect 57.1 per cent fruit infestation and 54.04 per cent net yield loss in okra (Chaudhary and Dadheech, 1998). The incidence of shoot and fruit borer (Earias vittella), commenced from 36th standard meteorological week (August fourth week) with an average infestation of 2.50% and then the population gradually increased from before and reaches its peak level by 42nd standard meteorological week (October third week) with an average population of 49.86%. Thereafter declining trend was observed as temperature decreased. It was found that the infestation of shoot and fruit borer (E. vitella) increased with increasing maximum temperature. (Nalini and Kumar, 2016).


Materials and Methods
To estimate the population fluctuation of okra shoot and fruit borer about abiotic factors, an experimental field trial was conducted at Student’s Instructional Farm (SIF), Chandra Shekhar Azad University of Agriculture and Technology, Kanpur (U.P.) during Kharif, 2022 and 2023. Okra variety Parbhani Kranti was sown with 45 cm row-to-row and 30 cm plant-to-plant spacing by following recommended agronomic practices. The soil of the Experimental farm of the Student Instructional Farm was clay loam with 7.5 to 8.1 pH.  The population fluctuation of okra shoot and fruit borer was recorded by counting a total number of healthy and damaged shoots and fruits that were observed from 5 randomly selected plants and the observations were recorded at weekly intervals starting from the appearance of Earias vittella till the removal of crop. The data of the pest population were correlated with the Incidence of Okra Shoot and Fruit borer and meteorological observations by using the formula (Chaudhary and Sharma, 2020). 

Where,
r= Simple correlation coefficient 
x= Independent variable i.e abiotic component
y= Dependent variable i.e Pest
N= No. of observations
Results and Discussion
The population fluctuation of the okra shoot and fruit borer, Earias vittella (Fabricius), was studied during the Kharif seasons of 2022 and 2023. The pest was first noticed during the 30th Standard Meteorological Week (SMW) and persisted until the 46th SMW in both years. A clear correlation was observed between pest activity and prevailing abiotic factors such as temperature, relative humidity (RH), wind speed and rainfall.
On the basis of percent shoot damage
During Kharif 2022, shoot damage started in the 30th SMW (1.3%), peaked at 33rd SMW (9.9%) and declined thereafter (Table 1 and Fig. 1). In 2023, the infestation began similarly in the 30th SMW (1.3%), but the peak damage (9.1%) was recorded a week later at 34th SMW. The mean shoot damage over the season was 1.4% in 2022 and 2.2% in 2023, indicating a slightly higher infestation in 2023 (Table 2 and Fig. 4). These patterns suggest that the peak activity of E. vittella occurs from 32nd to 35th SMW, corresponding early to late August, which aligns with increased humidity and moderate temperatures. 
Correlation analysis revealed that none of the weather parameters had a statistically significant influence on shoot damage. However, there was a positive but non-significant correlation with Maximum temperature (r = 0.305) Minimum temperature (r = 0.419) Average RH (r = 0.169) Rainfall (r = 0.140) Wind speed (r = 0.450) presented in the Table 3. Unlike 2022, the 2023 season exhibited a significant positive correlation between shoot damage and Minimum temperature (r = 0.535) Average RH (r = 0.487) Wind speed (r = 0.729) which is presented in the Table 4.
These observations are largely in agreement with Balpande and Saxena (2019), who reported that shoot damage showed a gradual rise from August onwards, peaking between 34th –38th SMW under conditions of moderate temperatures and increased humidity, before declining towards the end of the season. The timing of infestation initiation and peak in the present study closely matches their findings, though our recorded peak percentages were lower, which could be due to differences in varietal susceptibility, pest pressure and agro-climatic conditions.
Similarly, Ankur et al. (2022) observed maximum shoot damage (23.50%) at the 34th SMW and found positive and significant correlations between shoot damage and morning/evening relative humidity, as well as a negative and significant correlation with maximum temperature. In contrast, our study recorded lower peak shoot damage values (9.9% in 2022 and 9.1% in 2023) and did not find a significant correlation with maximum temperature, suggesting that the pest pressure in our location was milder, possibly due to differences in crop phenology, pest management practices, or environmental extremes.
The trend recorded in our study also partially agrees with Kumar and Singh (2021), who reported that shoot infestation began around 29th SMW, peaked during 31st SMW and then declined, showing a similar early-season occurrence but a slightly earlier peak than our results. Their infestation percentages were considerably higher (up to 14.75%), possibly due to climatic suitability or absence of control measures in their experimental conditions.
The seasonal pattern recorded in the present study aligns with the general trend reported by Rajveer et al.   (2018) where peak shoot infestation occurred between 36th SMW under high relative humidity (>85%) and moderate temperatures (32–34 °C). Their reported infestation (up to 31.6%) was notably higher than our findings, which could be attributed to differences in crop duration, pest biotype prevalence and rainfall distribution.
Our results also find partial similarity with Choudhary and Sharma (2020), who documented a progressive increase in shoot damage from 32nd SMW (2.10%) to a peak at 39th SMW (15.50%), followed by a decline. They observed a significant positive correlation with maximum temperature, whereas in our study, maximum temperature showed a positive but non-significant relationship in both years
On the basis of percent fruit damage 
The seasonal incidence of fruit damage caused by Earias vittella varied significantly during the Kharif 2022 and 2023 seasons. In 2022, fruit damage initiated during the 34th SMW (20–26 August) and peaked in the 38th SMW (17–23 September) at 14.4%, followed by a gradual decline towards the end of the cropping season presented in (Table 1 and Fig. 2) Similarly, in 2023, infestation began from 33rd SMW (13–19 August), peaked at 12.0% in the 37th SMW (10–16 September) and then declined is presented in the Table 2 and Fig. 5.
The correlation analysis between fruit damage and abiotic factors during both years showed non-significant relationships in both year. In 2022, maximum temperature (r = -0.270), minimum temperature (r = -0.170), wind speed (r = -0.310) shows a non-significant negative relationship and average relative humidity (r = 0.168), rainfall (r = 0.027), shows a non-significant positive relationship presented in the Table 3. Similarly, in 2023, the correlation coefficients were also non-significant positive relationship parameters are maximum temperature (r = 0.216), rainfall (r = 0.129) and non-significant negative relationship parameters are minimum temperature (r = -0.013), RH (r = -0.083) and wind speed (r = -0.352) which is presented in the Table 4.
In the present investigation during Kharif 2022, fruit damage by Earias vittella commenced in 34th SMW (20–26 August) and reached its peak in 38th SMW (17–23 September). This is in close agreement with Kumar and Singh (2021), who reported peak fruit damage of 26.25% in 34th SMW and with Dave and Pandya (2017), who observed 45.15% fruit infestation in 38th SMW Rajveer et al. (2018) also recorded maximum fruit infestation of 38.50% in 36th SMW.
In contrast, Nalini and Kumar (2016) reported peak infestation much later, with 49.86% fruit damage in 42nd SMW, while Balpande and Saxena (2019) recorded 6.38% infestation in 41st SMW. Ankur et al. (2022) reported higher infestation during 37th–39th SMW with a maximum 36.80% fruit damage in 39th SMW. These variations in the period of maximum infestation may be due to differences in sowing time, crop varieties, agro-climatic conditions and pest pressure in the respective study areas.
Correlation studies from earlier workers indicate that weather factors play a decisive role in fruit damage progression. Meena et al. (2015) found significant negative correlations between fruit damage and both maximum (r = –0.766), minimum temperature (r = –0.911) and relative humidity (r = –0.513) suggesting higher infestation under cooler conditions. Dave and Pandya (2017) reported significant negative correlations with maximum (r = –0.503) and average temperature (r = –0.538) and a positive correlation with morning relative humidity (r = 0.578). Ankur et al. (2022) observed a significant negative correlation between minimum temperature and wind velocity with fruit damage. These findings indicate that decreasing temperature and favourable humidity during late August to September create conducive conditions for E. vittella infestation, aligning with the present study’s peak period in 38th SMW.
On the basis of mean larval population of insect
During Kharif 2022, the larval population began appearing from 34th SMW (20–26 August) with 0.7 larvae/5 plants, peaking at 4.7 larvae/5 plants in 38th SMW (17–23 September) and then declined gradually (Table 1 and Fig. 3). A similar trend was observed in Kharif 2023, where larval activity was first recorded in 35th SMW (27 August–2 September) with 1.0 larvae/5 plants and peaked again at 4.7 larvae/5 plants in 39th SMW (24–30 September). The population declined thereafter in both years. The mean larval population was 1.5 larvae/5 plants in 2022 and 1.2 larvae/5 plants in 2023 presented in Table 2 and Fig. 6 indicating a slightly lower infestation in the latter year. 
Correlation analysis between larval population and abiotic factors revealed that in both seasons, the relationships were non-significant both year which is presented in the Table 3 and 4 respectively though maximum and minimum temperature r = -0.222 and r = -0.106 respectively wind speed(r = -0.348) and rainfall (r = -0.007) showed a weak negative correlation and rainfall showed a weak positive correlation in 2022, while in 2023. Maximum temperature (r = 0.213) shows a non –significant positive correlation and all remaining parameters shows negative and non-significant correlation was observed with minimum temperature (r = -0.048), average relative humidity (r = -0.158), rainfall (r = -0.135) and wind speed (r = -0.431). These findings suggest that although weather parameters influence pest population dynamics, no single factor had a statistically significant impact during the study period.
The trend observed in the present study aligns closely with the findings of Ghuge et al.   (2020), who reported initial larval activity in 33th SMW with 1.0 larvae/plant, peaking in 39th SMW with 6.4 larvae/plant, followed by a gradual decline. Similarly, Sonawane et al. (2021) observed initial infestation from 33rd–34th SMW (0.4–1.9 larvae/plant), with a progressive increase leading to peak activity during 41st SMW (5.2 larvae/plant). Singh et al.  (2015) also documented the onset of infestation around 34th SMW (1.8 larvae/plant), with the highest larval density in 38th SMW (5.4 larvae/plant) before decreasing towards the end of the crop season. The present results also corroborate the findings of Kumar and Singh (2021), who recorded peak larval incidence between 34th and 35th SMW with a gradual decline thereafter.
Correlation analysis in the current study revealed non-significant relationships between larval population and most abiotic factors in both seasons, indicating that although environmental variables influence pest dynamics, no single parameter exerted a dominant effect. This is in partial agreement with Ghuge et al.  (2020), who reported significant negative correlation of larval population with maximum temperature and bright sunshine hours and with Kumar and Singh (2021), who found weak correlations with temperature, humidity, rainfall and wind speed. The absence of strong correlations in the present study suggests that other biotic factors, such as host plant phenology and natural enemies, may also play a crucial role in regulating larval abundance.



Conclusion
In conclusion, the population of Earias vittella is significantly influenced by abiotic factors, particularly during the mid-Kharif season. Optimal conditions for pest build-up were found to be moderate temperatures (24–33°C), high relative humidity (75–85%) and active rainfall. Timely intervention between the 33rd and 39th SMWs is critical for effective management. These findings provide crucial insights for developing climate-resilient pest management practices for sustainable okra production in central Uttar Pradesh.
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Table 1: Population fluctuation of okra shoot and fruit borer in relation to abiotic factors during Kharif 2022
	SMW
	Date

	Incidence of okra shoot and fruit borer
	Weather Parameters

	
	
	% Shoot damage
	% Fruit damage
	Mean no. larvae/5 Plant
	Temperature (0C)
	Average RH (%)
	Rainfall (mm)
	Wind Speed
(km/hr.)

	
	
	
	
	
	Max.
	Min.
	
	
	

	29
	16-22 July
	0.0
	0.0
	0.0
	35.6
	27.3
	74.0
	70.8
	8.1

	30
	23-29 July
	1.3
	0.0
	0.0
	32.3
	24.6
	82.5
	108.6
	6.7

	31
	30 July-05 Aug.
	2.5
	0.0
	0.0
	32.0
	25.5
	84.5
	112.3
	5.0

	32
	06-12 Aug.
	3.3
	0.0
	0.0
	33.5
	26.0
	75.5
	31.6
	8.5

	33
	13-19 Aug.
	9.9
	0.0
	0.0
	32.8
	25.4
	77.0
	99.6
	8.4

	34
	20-26 Aug.
	4.9
	1.6
	0.7
	32.6
	24.8
	79.0
	25.1
	6.2

	35
	27 Aug.-02 Sept.
	3.0
	2.4
	1.3
	33.6
	25.5
	79.0
	15.5
	4.4

	36
	03-09 Sept.
	0.8
	4.8
	1.7
	35.2
	25.8
	70.5
	0.0
	5.4

	37
	10-16 Sept.
	0.0
	9.6
	2.3
	31.3
	24.4
	86.5
	156.2
	10.4

	38
	17-23 Sept.
	0.0
	14.4
	4.7
	31.4
	23.9
	83.5
	83.0
	4.5

	39
	24-30 Sept.
	0.0
	11.2
	3.3
	32.0
	23.4
	79.5
	13.2
	3.8

	40
	01-07 Oct.
	0.0
	8.8
	2.7
	31.0
	22.8
	80.5
	62.6
	4.1

	41
	08-14 Oct.
	0.0
	7.2
	2.3
	29.3
	21.1
	82.5
	159.0
	4.3

	42
	15-21 Oct.
	0.0
	9.6
	2.7
	31.7
	18.7
	66.5
	0.0
	2.0

	43
	22-28 Oct.
	0.0
	6.4
	1.7
	31.4
	16.0
	65.0
	0.0
	2.4

	44
	29 Oct.-04 Nov.
	0.0
	5.6
	1.3
	31.3
	15.3
	70.5
	0.0
	1.6

	45
	05-11 Nov.
	0.0
	4.0
	1.7
	29.9
	16.3
	73.5
	0.0
	1.4

	46
	12-18 Nov.
	0.0
	0.8
	0.0
	27.8
	12.9
	60.0
	0.0
	3.3


SMW= Standard Meteorological Week














Table 2: Population fluctuation of okra shoot and fruit borer in relation to abiotic factors during Kharif 2023
	SMW
	Date

	Incidence of okra shoot and fruit borer
	Weather Parameters

	
	
	% Shoot damage
	% Fruit damage
	Mean no. larvae/5 Plant
	Temperature (0C)
	Average RH (%)
	Rainfall (mm)
	Wind Speed
(km/hr.)

	
	
	
	
	
	Max.
	Min.
	
	
	

	29
	16-22 July
	0.0
	0.0
	0.0
	34.9
	27.2
	72.5
	65.0
	5.8

	30
	23-29 July
	1.3
	0.0
	0.0
	35.6
	27.4
	68.0
	8.1
	7.5

	31
	30 July-05 Aug.
	2.9
	0.0
	0.0
	33.0
	26.0
	80.5
	38.0
	6.3

	32
	06-12 Aug.
	6.2
	0.0
	0.0
	33.4
	26.6
	73.0
	0.0
	9.6

	33
	13-19 Aug.
	8.4
	0.8
	0.0
	33.5
	26.4
	75.5
	16.4
	6.1

	34
	20-26 Aug.
	9.1
	2.4
	0.0
	32.2
	25.6
	83.0
	128.0
	7.0

	35
	27 Aug.-02 Sept.
	6.0
	3.2
	1.0
	35.0
	25.9
	72.0
	0.0
	8.1

	36
	03-09 Sept.
	3.8
	4.8
	2.3
	33.5
	24.8
	74.5
	25.6
	5.2

	37
	10-16 Sept.
	1.5
	12.0
	2.0
	32.9
	25.5
	82.0
	79.2
	5.1

	38
	17-23 Sept.
	0.0
	10.4
	2.7
	33.6
	24.6
	78.0
	55.0
	3.8

	39
	24-30 Sept.
	0.0
	7.2
	4.7
	34.6
	23.7
	70.5
	0.0
	2.7

	40
	01-07 Oct.
	0.0
	11.2
	3.0
	33.8
	22.4
	70.5
	15.7
	2.4

	41
	08-14 Oct.
	0.0
	8.8
	1.3
	35.4
	20.5
	59.5
	0.0
	3.6

	42
	15-21 Oct.
	0.0
	6.4
	2.0
	31.7
	17.3
	62.5
	3.4
	3.1

	43
	22-28 Oct.
	0.0
	4.0
	1.0
	31.4
	14.5
	61.0
	0.0
	1.7

	44
	29 Oct.-04 Nov.
	0.0
	3.2
	1.3
	31.5
	15.2
	67.0
	0.0
	1.2

	45
	05-11 Nov.
	0.0
	1.6
	0.7
	30.4
	14.6
	68.5
	0.0
	1.5

	46
	12-18 Nov.
	0.0
	0.0
	0.0
	27.5
	12.9
	77.5
	0.0
	1.6


SMW= Standard Meteorological Week
















Table 3: Correlation between okra shoot and fruit borer incidence with weather parameter during Kharif 2022
	Incidence of okra shoot and fruit borer
	Weather Parameters

	
	Temperature (°C)
	Average RH (%)
	Rainfall (mm)
	Wind Speed (km/hr.)

	
	Max.
	Min.
	
	
	

	% Shoot damage
	0.305 (NS)
	0.419 (NS)
	0.169 (NS)
	0.140 (NS)
	0.450 (NS)

	% Fruit damage
	-0.270 (NS)
	-0.170 (NS)
	0.168 (NS)
	0.027 (NS)
	-0.310 (NS)

	Mean no. larvae/5 Plant
	-0.222 (NS)
	-0.106 (NS)
	0.211 (NS)
	-0.007 (NS)
	-0.348 (NS)


   NS-Non Significant


Table 4 Correlation between okra shoot and fruit borer incidence with weather parameter during Kharif 2023
	Incidence of okra shoot and fruit borer
	Weather Parameters

	
	Temperature (°C)
	Average RH (%)
	Rainfall (mm)
	Wind Speed (km/hr.)

	
	Max.
	Min.
	
	
	

	% Shoot damage
	0.156 (NS)
	0.535*
	0.487*
	0.358 (NS)
	0.729*

	% Fruit damage
	0.216 (NS)
	-0.013 (NS)
	-0.083 (NS)
	0.129 (NS)
	-0.352 (NS)

	Mean no. larvae/5 Plant
	0.213 (NS)
	-0.048 (NS)
	-0.158 (NS)
	-0.135 (NS)
	-0.431 (NS)


*Significant at 5%, NS-Non Significant


	


Fig. 1: Population fluctuation of Earias vittella (% Shoot damage) in relation to abiotic factors during Kharif 2022
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Fig. 2: Population fluctuation of Earias vittella (% Fruit damage) in relation to abiotic factors during Kharif 2022
Max Temperature (°C)	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	35.6	32.299999999999997	32	33.5	32.799999999999997	32.6	33.6	35.200000000000003	31.3	31.4	32	31	29.3	31.7	31.4	31.3	29.9	27.8	Min Temperature (°C)	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	27.3	24.6	25.5	26	25.4	24.8	25.5	25.8	24.4	23.9	23.4	22.8	21.1	18.7	16	15.3	16.3	12.9	Average Relative Humidity (%)	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	74	82.5	84.5	75.5	77	79	79	70.5	86.5	83.5	79.5	80.5	82.5	66.5	65	70.5	73.5	60	Rainfall (mm)	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	70.8	108.6	112.3	31.6	99.6	25.1	15.5	0	156.19999999999999	83	13.2	62.6	159	0	0	0	0	0	% Fruit damage	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	0	0	0	0	0	1.6	2.4	4.8	9.6	14.4	11.2	8.8000000000000007	7.2	9.6	6.4	5.6	4	0.8	Wind Speed (km/hr.)	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	8.1	6.7	5	8.5	8.4	6.2	4.4000000000000004	5.4	10.4	4.5	3.8	4.0999999999999996	4.3	2	2.4	1.6	1.4	3.3	SMW
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Fig. 3: Population fluctuation of Earias vittella (Mean no. larvae/5 Plant) in relation to abiotic factors during Kharif 2022
Max Temperature (°C)	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	35.6	32.299999999999997	32	33.5	32.799999999999997	32.6	33.6	35.200000000000003	31.3	31.4	32	31	29.3	31.7	31.4	31.3	29.9	27.8	Min Temperature (°C)	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	27.3	24.6	25.5	26	25.4	24.8	25.5	25.8	24.4	23.9	23.4	22.8	21.1	18.7	16	15.3	16.3	12.9	Average Relative Humidity (%)	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	74	82.5	84.5	75.5	77	79	79	70.5	86.5	83.5	79.5	80.5	82.5	66.5	65	70.5	73.5	60	Rainfall (mm)	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	70.8	108.6	112.3	31.6	99.6	25.1	15.5	0	156.19999999999999	83	13.2	62.6	159	0	0	0	0	0	Mean no. larvae/5 Plant	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	0	0	0	0	0	0.7	1.3	1.7	2.2999999999999998	4.7	3.3	2.7	2.2999999999999998	2.7	1.7	1.3	1.7	0	Wind Speed (km/hr.)	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	8.1	6.7	5	8.5	8.4	6.2	4.4000000000000004	5.4	10.4	4.5	3.8	4.0999999999999996	4.3	2	2.4	1.6	1.4	3.3	SMW
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Fig. 4: Population fluctuation of Earias vittella (% Shoot damage) in relation to abiotic factors during Kharif 2023
Max Temperature (°C)	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	34.9	35.6	33	33.4	33.5	32.200000000000003	35	33.5	32.9	33.6	34.6	33.799999999999997	35.4	31.7	31.4	31.5	30.4	27.5	Min Temperature (°C)	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	27.2	27.4	26	26.6	26.4	25.6	25.9	24.8	25.5	24.6	23.7	22.4	20.5	17.3	14.5	15.2	14.6	12.9	Average Relative Humidity (%)	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	72.5	68	80.5	73	75.5	83	72	74.5	82	78	70.5	70.5	59.5	62.5	61	67	68.5	77.5	Rainfall (mm)	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	65	8.1	38	0	16.399999999999999	128	0	25.6	79.2	55	0	15.7	0	3.4	0	0	0	0	% Shoot damage	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	0	1.3	2.9	6.2	8.4	9.1	6	3.8	1.5	0	0	0	0	0	0	0	0	0	Wind Speed (km/hr.)	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	5.8	7.5	6.3	9.6	6.1	7	8.1	5.2	5.0999999999999996	3.8	2.7	2.4	3.6	3.1	1.7	1.2	1.5	1.6	SMW
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Fig.5: Population fluctuation of Earias vittella (% Fruit damage) in relation to abiotic factors during Kharif 2023
Max Temperature (°C)	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	34.9	35.6	33	33.4	33.5	32.200000000000003	35	33.5	32.9	33.6	34.6	33.799999999999997	35.4	31.7	31.4	31.5	30.4	27.5	Min Temperature (°C)	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	27.2	27.4	26	26.6	26.4	25.6	25.9	24.8	25.5	24.6	23.7	22.4	20.5	17.3	14.5	15.2	14.6	12.9	Average Relative Humidity (%)	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	72.5	68	80.5	73	75.5	83	72	74.5	82	78	70.5	70.5	59.5	62.5	61	67	68.5	77.5	Rainfall (mm)	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	65	8.1	38	0	16.399999999999999	128	0	25.6	79.2	55	0	15.7	0	3.4	0	0	0	0	% Fruit damage	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	0	0	0	0	0.8	2.4	3.2	4.8	12	10.4	7.2	11.2	8.8000000000000007	6.4	4	3.2	1.6	0	Wind Speed (km/hr.)	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	5.8	7.5	6.3	9.6	6.1	7	8.1	5.2	5.0999999999999996	3.8	2.7	2.4	3.6	3.1	1.7	1.2	1.5	1.6	SMW
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Fig. 6: Population fluctuation of Earias vittella (Mean no. larvae/5 Plant) in relation to abiotic factors during Kharif 2023
Max Temperature (°C)	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	34.9	35.6	33	33.4	33.5	32.200000000000003	35	33.5	32.9	33.6	34.6	33.799999999999997	35.4	31.7	31.4	31.5	30.4	27.5	Min Temperature (°C)	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	27.2	27.4	26	26.6	26.4	25.6	25.9	24.8	25.5	24.6	23.7	22.4	20.5	17.3	14.5	15.2	14.6	12.9	Average Relative Humidity (%)	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	72.5	68	80.5	73	75.5	83	72	74.5	82	78	70.5	70.5	59.5	62.5	61	67	68.5	77.5	Rainfall (mm)	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	65	8.1	38	0	16.399999999999999	128	0	25.6	79.2	55	0	15.7	0	3.4	0	0	0	0	Mean no. larvae/5 Plant	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	0	0	0	0	0	0	1	2.2999999999999998	2	2.7	4.7	3	1.3	2	1	1.3	0.7	0	Wind Speed (km/hr.)	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	5.8	7.5	6.3	9.6	6.1	7	8.1	5.2	5.0999999999999996	3.8	2.7	2.4	3.6	3.1	1.7	1.2	1.5	1.6	SMW
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