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Abstract 
[bookmark: _Hlk201888856][bookmark: _Hlk201888593][bookmark: _Hlk201888960]The present investigation was carried out at the Pulses Research Plots of Birsa Agricultural University, Kanke, Ranchi. The trial was laid out during Rabi 2022-23 and 2023-24. The larval population was initially recorded in 49th standard week (1st week of December) (1.78 larva/plant) 2022-23 and (1.95 larva/plant) in 2023-24, with a peak in 8th standard week (4th week of February) (2.74 larva/plant). Mean larval population of Helicoverpa armigera on chickpea variety Birsa Chana -3 was found positively correlated with maximum temperature (0.459), minimum temperature (0.414), (0.026) and relative humidity (2 PM) (0.256), (0.492) in two consecutive year (2022-23) and (2023-24) whereas, relative humidity (7 AM) shows negative and non-significant correlation (-0.118), (-0.301) 2022-23 and 2023-24 respectively. Correlation between rainfall and larval population was found positive and non-significant (0.121), (0.232). during Rabi 2022-23 and 2023-24 respectively. 	Comment by akmu darbhanga2: Mention the peaks for the specific years,
first mention the peak SMW in 2022-23 and next for the year 2023-24	Comment by akmu darbhanga2: Make it understandable for the reader,
Specify the correlation data for two different years separately
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Introduction 
 Chickpea (Cicer arietinum L.) is the most important pulse crop, which is commonly known as “Gram” or ‘Bengal gram, its, play an important role in food security, nutritional security, income security and environmental sustainability, besides of their nutritional value, it’s enhanced the fertility of soil in terms of yield of subsequent crops (Srivastava et al. 2010). India accounts for 75 per cent of the world chickpea production and consumption (Das et al., 2017). Chickpea is a rich source of carbohydrates (60.7%), protein (21.5%), fat (6.0%) and contains essential nutrients such as niacin (B3), riboflavin (B2), pantothenic acid (B5) and vitamin C (Ahlawat and Om Prakash 1996; Jukanti et al., 2012). India cultivated approximately 10.91 million hectares of chickpea with a productivity of 10.12 quintals per hectare. The total supply of chickpea was 101.65 lakh tonnes. India is the world's largest chickpea producer, contributing 75% of global production. Major producing states include Madhya Pradesh, Maharashtra, Rajasthan, Uttar Pradesh, Karnataka, and Gujarat. The production of chickpea in Jharkhand is 2.86 lakh tonnes with productivity 1,172 kg per ha which covered nearly 2.39 lakh hectares of area (DES 2022-23). 	Comment by akmu darbhanga2: Provide a supportive reference for the data mentioned
Even though India is the largest producer of chickpea, it still imports chickpea from other countries. Keeping in view, the ever-increasing demand for this legume crop; it is essential to increase the production and area under cultivation, at the same time minimizing the stress on this crop plant. 	Comment by akmu darbhanga2: Provide reference for the statement
It is damaged by over 50 insect species in different parts of the world, of which the gram pod borer, Helicoverpa armigera (Hübner) (Noctuidae: Lepidoptera) is the most important biotic constraint. It is a polyphagous, multi-voltine and cosmopolitan pest and is reported to feed and breed on 182 species of host plants belonging to 47 families in India (Pawar, 1998). Helicoverpa armigera is known to be the key pest and most important limiting factor in the successful cultivation of chickpea (Lateef, 1985 and Reed et al., 1987) due to high reproduction rates, wide genetic diversity and an ability to withstand, metabolize and avoid toxic chemicals. A single larva can consume 30-40 pods in its life time (Taggar and Singh, 2012). Yield losses due to gram pod borer in chickpea may range from 70 to 95 percent (Prakash et al., 2007). Hence, an attempt has been made to investigate the incidence of pod borer infesting chickpea to the different meteorological parameters. 
Materials and Methods  
In order to study the population dynamics of Helicoverpa armigera on chickpea variety, Research was conducted at the Pulses Research Plots of Birsa Agricultural University, Kanke, Ranchi. The trial will be laid out during Rabi 2022-23 and 2023-24. The crop was sown on 17th November, 2022 and 2023. All the agronomic practices were followed except insecticidal application. The larval population was recorded on five randomly selected plants from each quadrate at weekly interval on standard week basis. Data on weather factor viz., atmospheric temperature (maximum and minimum), relative humidity (maximum and minimum) and total rainfall were obtained from Department of Agrometeorology and Environmental Science, BAU Ranchi. Data recorded on larval population and meteorological parameters were analysed statistically according to the method as described by (Pearson,1920).
 [image: ]
Where,
rxy = Simple correlation coefficient
x = Variable, i.e. abiotic component.
(Maximum temperature, minimum temperature, relative humidity and total rainfall)
y = Variable, i.e. mean number of insect pests
n = Number of observations.
Results and Discussion
The data summarized in Table 1 and depicted in fig 1 indicated that the pest population of pod borer on Birsa Chana-3 ranged from 1.78 to 2.78 larvae per plant during the season. The larval population occurred on gram throughout the growth phase, being low at vegetative stage and high at pod development stage. The maximum and minimum larval population was recorded in 8th (2.78 larva/plant) (3rd week of February) standard week, The data recorded on population dynamics of H. armigera during Rabi, 2022-23 & Rabi, 2023-24 have been presented in Table- 1&2 (Fig.1, & Fig. 2). It is evident from the data that the pest activity started since initial infestation and continued till peak stages of the crop. 	Comment by akmu darbhanga2: Most mention the data recorded in which year.
Also, write the range of population recorded for both the years 	Comment by akmu darbhanga2: Already mentioned in the first line,
Donot repeat the same sentences again and again
   The larvae of H. armigera were noticed for the first time during 49th standard meteorological week (SMW) of Rabi, 2022-23 and 2023-24 at the maximum temperature of 31.6 0C & 27.8 0C, minimum temperature of 2.5 0C & 3.9 0C, relative humidity 67.2 & 68.3 per cent and there were no rains during Rabi, 2022-23 & Rabi, 2023-24. Over all mean larvae were recorded during first observation in 49th SMW were 0.24 & 0.39 larvae/ plant. Thereafter activity of H. armigera continued though in fluctuating number throughout crop season. In 49h SMW at the minimum temperature 11.8 0C & 14.1 0C, maximum temperature 29.0 0C &30.3 0C and relative humidity 67.4 & 71.2 per cent and no rainfall, respective larvae recorded was respectively recorded during 47th and 48th SMW during Rabi, 2022-23 and 2023-24. 	Comment by akmu darbhanga2: Kindly rewrite the result by showing your own data only, do not mention the weather data in your result

In result of the population dynamics, we should have to write the ‘time of first incidence of the pests, their peaks and how long that will sustain in the field’, that’s it.

And for two year data pls specify separately the data observed in both the years. Don’t mixup the data of both the years in a single sentences, it get clumpsy and create more confusion for the reader.
 The present investigation was conformity with that of Choudhary et al. (2024) conducted the population dynamics of H. armigera on chickpea. The incidence commenced from first and second week of December i.e. 49th and 50th SMW. Which, increased gradually and reached peak (6.4 and 5.2 larvae/ m row) in the third and second week of February (8th and 9th SMW).
  Likewise, Shinde et al. (2013); Patidar et al. (2020); Bajya et al. (2022); Yadav et al. (2024); Kumawat et al. (2024) also noticed the incidence of H. armigera throughout the crop growth stages. The population appeared from second fortnight of November being minimum in second fortnight of December to first fortnight of January and peak during second fortnight of February to first fortnight of April depending on the climatic conditions. 
[bookmark: _Hlk201607409][bookmark: _Hlk201608144]    Correlation between larval population and weather parameters viz., maximum temperature, minimum temperature, relative humidity (morning and evening) and rainfall has been given in Table- 3. It is manifest from data that larval population showed non-significant positive correlation with maximum temperature (0.459), minimum temperature (0.414) and relative humidity evening (0.256) and rainfall (0.121) while showed non-significant negative correlation in relative humidity morning and (-0.118) during Rabi, 2022-23. It is evident from data that larval population showed non-significant negative correlation with maximum temperature (-0.106), relative humidity morning (-0.301) and while minimum temperature (0.026), relative humidity evening (0.492) and rainfall (0.232) showed non- significant with positive correlation in Rabi, 2023-24. 
The present findings are also in accordance with the larval population had positive significant correlation with maximum and minimum temperatures (r = 0.528 and 0.572; p<.05) while, non-significant negative correlation with morning and evening relative humidity (r = -0.278: p<.05, r = -0.314; p<.05) and non-significant positive correlation with rainfall during Rabi, 2022-23. Likewise, the population of H. armigera had significant positive correlation with maximum and minimum temperatures (r = 0.539 and 0.562; p<.05) and significant negative correlation with morning (r = -0.578; p<.05) relative humidity while, non-significant negative correlation with evening relative humidity and non-significant positive correlation with rainfall during Rabi, 2023-24 Bajya et.al., (2025). Patel (2015) who stated that the significant negative correlation between larval population of H. armigera and evaporation (-0.551) and non-significant effect was observed between larval population of H. armigera and maximum temperature, evening relative humidity. Alok et al. (2022) observed that the larval counts of H. armigera when correlated with abiotic parameters revealed a negative non-significant correlation with maximum and minimum temperatures; however, it showed a positive correlation with relative humidity in the morning which was non-significant; and with evening relative humidity, it was significant.  Kumar et al. (2022) reported that larval incidence of H. armigera on chickpea was found positively correlated with maximum temperature, while minimum temperature and relative humidity showed negative and non-significant correlation. Correlation between rainfall and larval incidence was found negative and significant.	Comment by akmu darbhanga2: In which accordance ?? Mention the name of the researcher alongwith the year of the publication 
[bookmark: _Hlk201586628][bookmark: _Hlk202146745]Table 1: Seasonal incidence of H. armigera on chickpea (Birsa Chana-3) variety in relation to abiotic factors during Rabi, 2022-23	Comment by akmu darbhanga2: Don’t use to show the meteorological data, like temperature, Rh, rainfall etc..

Only use your own data which you recorded from experimental site.
	[bookmark: _Hlk201586508]
	
	
	Temperature(°C)

	
R.H. (%)

	SMW
	Date
	Mean
Larval Population
	Temp.
(Max)
	Temp. (Min.)
	7.00 AM
	2.00 P.M
	Rainfall (mm)

	49
	04/12/2022
	1.78
	24.3
	4.7
	88
	69
	0

	50
	11/12/2022
	1.60
	25.4
	6.7
	86
	69
	0

	51
	18/12/2022
	1.40
	23.7
	3.9
	86
	69
	0

	52
	25/12/2022
	1.23
	25.6
	7.0
	87
	69
	0

	1
	01/01/2023
	1.54
	22.8
	5.4
	86
	69
	0

	2
	08/01/2023
	1.32
	20.4
	2.5
	85
	69
	0

	3
	15/01/2023
	2.40
	24.2
	5.2
	86
	70
	0

	4
	22/01/2023
	1.06
	27.8
	12.6
	87
	70
	0

	5
	29/01/2023
	1.57
	26.5
	8.4
	87
	70
	0

	6
	05/02/2023
	1.61
	26.8
	8.7
	86
	70
	0

	7
	12/02/2023
	1.93
	26.4
	9.1
	86
	69
	0

	8
	19/02/2023
	2.71
	29.3
	14.1
	86
	70
	0

	9
	26/02/2023
	2.27
	31.6
	13.2
	86
	70
	0

	10
	05/03/2023
	1.94
	31.3
	13.6
	86
	68
	2



#SMW – Standard Meteorological Weeks  

[image: ]	Comment by akmu darbhanga2: Prepare the graph by using only the population of gram pod borer obtained form the experimental site.
Don’t use the weather data to plot the graph, this can be done only while preparing the thesis.
Fig. 1. Population dynamics of H. armigera on chickpea in relation to abiotic factors during Rabi 2022-23.
















Table 2: Seasonal incidence of H. armigera on chickpea (Birsa Chana-3) variety in relation to abiotic factors during Rabi, 2023-24	Comment by akmu darbhanga2: Follow the previous comment for table data

	
	
	
	Temperature(°C)

	
       R.H. (%)

	SMW
	Date
	Mean
Larval Population
	Temp.
(Max)
	Temp. (Min.)
	7.00 AM
	2.00 P.M
	Rainfall (mm)

	49
	  4/12/2023
	1.95
	25.0
	15.6
	86
	70
	38.8

	50
	11/12/2023
	1.12
	22.5
	5.9
	85
	70
	0

	51
	18/12/2023
	1.56
	21.7
	3.9
	85
	70
	0

	52
	25/12/2023
	1.50
	24.0
	4.9
	85
	70
	0

	1
	01/01/2024
	1.67
	24.2
	5.3
	85
	70
	3

	2
	08/01/2024
	0.00
	23.6
	5.1
	88
	69
	0

	3
	15/01/2024
	0.40
	21.4
	4.4
	84
	70
	0

	4
	22/01/2024
	0.00
	21.6
	4.0
	86
	69
	0

	5
	29/01/2024
	0 .00
	25.6
	8.8
	86
	70
	10.4

	6
	05/02/2024
	0.62
	25.0
	8.4
	84
	70
	0

	7
	12/02/2024
	0.72
	26.0
	11.6
	86
	70
	30.6

	8
	19/02/2024
	0.43
	27.8
	13.2
	87
	70
	0

	9
	26/02/2024
	0.21
	25.9
	13.6
	85
	70
	20.6

	10
	04/03/2024
	0.74
	25.3
	13.4
	87
	70
	2



#SMW – Standard Meteorological Meeks;   





[image: ]	Comment by akmu darbhanga2: Follow the previous comment for the figures
Fig. 2. Population dynamics of H. armigera on chickpea in relation to abiotic factors during Rabi 2023-24.
Table 3: Correlation between Larval population of H. armigera (Hub.) and abiotic factors on chickpea during Rabi, 2022-23 and 2023-24
	Larval population	Comment by akmu darbhanga2: Keep the uniform cell size for table
	Temperature (ºC)
	R.H. (%)
	Rainfall (mm)

	
	Maximum
	Minimum
	
	

	
	
	
	7 AM
	2PM
	

	[bookmark: _Hlk201607277]Rabi, 2022-23
	0.459
	0.414
	-0.118
	0.256
	0.121

	[bookmark: _Hlk201607595]Rabi, 2023-24 
	-0.106
	0.026
	-0.301
	0.492
	0.232



CONCLUSIONS
   The incidence of gram pod borer, H. armigera in chickpea study in early December, peaked in mid - February. Non-Significant positive correlations were observed between larval population and maximum and minimum temperatures and non-significant negative correlations were found with morning relative humidity in (2022-23) and (2023-24) respectively.
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