


Varietal Screening of Helicoverpaarmigera(Hubner) in Groundnut Genotypes ( Add the area of study here, state and country)

Abstract 
Research work was executed at Main Oilseed Research Station, Junagadh Agricultural University, Junagadh during kharif, 2024 on the topic of “Varietal screening of Helicoverpaarmigera(Hubner) in groundnut genotypes”.During the research period twenty-three genotypes/varieties of groundnut were screened and categorized on the basis of larval infestation on each variety. The results revealed that the genotype JVG-26 (0.53 larvae/plant) had the minimum larval population andcontradictorily, the highest infestation was observed in JVG-21 (1.56 larvae/plant). Other recorded infestations ranged from 0.84 to 1.52 larvae per plant in different genotypes/varieties. Also, none of the genotypes/varieties were found highly resistant and highly susceptible against H. armigera and with thatfour genotypes were categorized as resistant, which includes JVG-26, JVG-19, JVB-LS-2591 and JB-1614. Out of twenty-three genotypes/varieties nine were categorized as moderately resistant and five genotypes/varieties were moderately susceptible. However, rest five genotypes were susceptible to H. armigeraas the larval population recorded ranged from 1.34 to 1.56 larvae per plant.
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Introduction
As groundnut may be used and consumed in a variety of ways, it holds a unique place among oilseeds. The dry fruits and groundnuts share a similar chemical makeup. Groundnut contains more protein and thiamine than any other dry fruit. Groundnuts are regarded as stable and nutritious since they contain the ideal amounts of oleic acid (40–50%) and linoleic acid (25–35%) (Mathur and Khan, 1997). Groundnut oil is widely used as edible oil because it is a rich source of high-quality protein (30%) and edible oil (47–50%).
It is feasible to utilize groundnut as manure since it includes 7.8% nitrogen, 1.5% phosphorus and 1.2% potash.  It is a crucial protein supplement to the diets of cattle and fowl. Artificial fibre can be produced from groundnut cake. Livestock are fed haulms (plant stalks) in one of three forms: green, dry or silage. The crop can be a great cash crop because all of its parts may be used economically. Groundnut, being a leguminous crop, is a good rotation crop because of its root nodules. It has the ability to synthesis atmospheric nitrogen, adding 100-120 kg of nitrogen to the field per hectare per season (Waykule et al., 2020; War et al., 2012).
The key insect pests affecting the crop and its yield viz., pod borer, Helicoverpaarmigera(Hubner); leaf miner, Aproaeremamodicella (Deventer); tobacco caterpillar, Spodopteralitura(Fabricius); white grub, Holotrichiaconsanguinea (Blanchard); hairy caterpillar, Amsactaalbistriga (Walker) and Amsactamoorie (Buttler). Also sucking pests like aphids Aphis craccivora (Koch), thripsScirtothrips dorsalis (Hood) and leafhopper Empoascakerri(Pruthi) are considered to be economically important due to which severe damage and yield loss occurred (Vijaya et al., 2010; War et al., 2021; Jaba et al., 2017; War et al., 2016; War et al., 2011).
The amount of damage caused by a particular species of insect relies on a number of factors, including the population of the harmful stage of the insect, the crop growth stage, the local cropping pattern and the climate (Patel and Patel, 1983). In Gujarat State's agricultural economy, groundnut, castor, cotton, pigeon pea, green gram, black gram, and soybean hold a special place.
Using a variety of morphological and biochemical characteristics that were reliable and most helpful in distinguishing the variations in groundnut genotypes, the screening study's goal was crucial to the varietal program's efforts to find sources of resistance for different insect pests.
Materials and Methods
	To study the susceptibility of different genotypes/varieties of groundnut during the last week of June different twenty-three varieties/genotypes of groundnut crop were sown at Main Oilseeds Research Station, Junagadh during kharif, 2024. The plot size was of 5 m x 0.90 m and two lines of each genotype/variety was grown with the spacing of 45 cm x 10 cm. the experimental design used was Randomized Block Design. All the other agronomical practices were followed as per the recommendations and genotypes/varieties under the experiment were kept free from insecticides throughout the season.
	The observation on H. armigeralarval population per plant was recorded from randomly selected five plants from each genotypes/variety during vegetative, flowering and post flowering stage. The data obtained was subjected to statistical analysis for assessment of least susceptible genotypes/varieties against H. armigera on groundnut. Treatment details of groundnut genotypes/varieties was as follows JB-LS-42, JVG-26, JB-1624, JB-LS-43, JVG-28, JB-1625, JB-LS-1593, JVG-36, JB-1628, JVG-LS-13, JVG-37, JSSP-LS-77, JVG-19, JB-1614, JVB-LS-2583, JVG-20, JB-1615, JVB-LS-2591, JVG-21, JB-1616, GJG-32, JVG-22, JB-1617.
Categorization of Genotypes or Varieties
The different groundnut genotypes/varieties were grouped into six categories of resistance to H. armigeraviz., highly resistant, resistant, moderately resistant, moderately susceptible, susceptible and highly susceptible based on number of larvae per plant. For this purpose, the mean value of individual genotype (𝑋̅𝑖) was compared with the mean value of all genotypes (𝑋̅) and standard deviation (SD). The retransformed data was used for computation of 𝑋̅, 𝑋̅𝑖 and SD in case of this parameter. The scales used for categorizing different genotypes/varieties were as presented in Table 1.
Table 1. Categorizing different genotypes/varietiesof groundnut based on Scales in during kharif, 2024
	Category of resistance
	Scale for resistance

	Highly resistant 
	X̅i ≤ (X̅ − 2SD)

	Resistant 
	(X̅ − SD) ≥ X̅i> (X̅ − 2SD)

	Moderately Resistant 
	X̅ ≥ X̅i> (X̅ − SD)

	Moderately susceptible 
	X̅ <X̅i ≤ (X̅ + SD)

	Susceptible 
	(X̅ + SD) <X̅i ≤ (X̅ + 2SD)

	Highly Susceptible 
	X̅i> (X̅ + 2SD)


Results and Discussion
	At Main Oilseeds Research Station, Junagadh Agricultural University, Junagadh during kharif, 2024 twenty-three varieties/genotypes of groundnut were screened against H. armigera under field conditions to check their susceptibility/resistance. The observation on the number of larvae per plant was recorded and arranged in three stages of plant growth i.e. vegetative, flowering and post flowering. Results obtained from twenty-three different genotypes or varieties are presented in Table 2 and graphically depicted in Figure 1.
	The observation on the number of larvae per plant was recorded and arranged in three stages of plant growth i.e. vegetative, flowering and post flowering. Results obtained from twenty-three different genotypes or varieties are presented in Table 2 and graphically depicted in Figure 1.

Table 2. Screening of groundnut genotypes/varieties against H. armigeraduring kharif, 2024
	Sr. No.
	Genotypes/
Varieties
	Mean number of larvae per plant

	
	
	Vegetative stage
	Flowering stage
	Post flowering stage
	Pooled

	1.
	JB-LS-42
	1.22 (1.49)
	1.66 (2.75)
	0.86 (0.74)
	1.22 (1.48)

	2.
	JB-LS-43
	1.16 (1.34)
	1.54 (2.38)
	0.81 (0.66)
	1.14 (1.30)

	3.
	JB-LS-1593
	1.01 (1.02)
	1.41 (1.98)
	0.74 (0.55)
	1.03 (1.06)

	4.
	JVG-LS-13
	0.91 (0.83)
	1.27 (1.62)
	0.66 (0.43)
	0.93 (0.86)

	5.
	JVG-19
	0.85 (0.73)
	1.07 (1.15)
	0.52 (0.27)
	0.79 (0.62)

	6.
	JVG-20
	1.10 (1.21)
	1.52 (2.30)
	0.79 (0.62)
	1.11 (1.23)

	7.
	JVG-21
	1.25 (1.55)
	1.70 (2.88)
	0.89 (0.80)
	1.25 (1.56)

	8.
	JVG-22
	1.12 (1.25)
	1.43 (2.03)
	0.76 (0.57)
	1.07 (1.14)

	9.
	JVG-26
	0.79 (0.63)
	0.99 (0.98)
	0.48 (0.23)
	0.73 (0.53)

	10.
	JVG-28
	1.00 (1.00)
	1.33 (1.78)
	0.68 (0.46)
	0.98 (0.95)

	11.
	JVG-36
	0.97 (0.94)
	1.28 (1.64)
	0.65 (0.42)
	0.94 (0.88)

	12.
	JVG-37
	0.90 (0.81)
	1.18 (1.40)
	0.58 (0.34)
	0.86 (0.74)

	13.
	JB-1614
	0.93 (0.87)
	1.15 (1.32)
	0.58 (0.33)
	0.86 (0.73)

	14.
	JB-1615
	1.23 (1.51)
	1.68 (2.83)
	0.87 (0.76)
	1.23 (1.52)

	15.
	JB-1616
	1.18 (1.40)
	1.55 (2.42)
	0.82 (0.68)
	1.16 (1.34)

	16.
	JB-1617
	1.20 (1.44)
	1.65 (2.74)
	0.85 (0.73)
	1.21 (1.46)

	17.
	JB-1624
	0.94 (0.88)
	1.25 (1.55)
	0.63 (0.40)
	0.91 (0.84)

	18.
	JB-1625
	1.02 (1.05)
	1.36 (1.86)
	0.72 (0.51)
	1.01 (1.02)

	19.
	JB-1628
	0.96 (0.92)
	1.24 (1.53)
	0.63 (0.39)
	0.91 (0.84)

	20.
	JSSP-LS-77
	1.02 (1.03)
	1.35 (1.83)
	0.71 (0.50)
	1.00 (1.00)

	21.
	JVB-LS-2583
	1.04 (1.08)
	1.40 (1.97)
	0.73 (0.54)
	1.03 (1.07)

	22.
	JVB-LS-2591
	0.88 (0.78)
	1.11 (1.23)
	0.54 (0.29)
	0.81 (0.66)

	23.
	GG-32
	0.98 (0.96)
	1.31 (1.72)
	0.67 (0.44)
	0.96 (0.92)

	V
	S. Em. ±
	0.044
	0.047
	0.027
	0.022

	
	C.D. at 5%
	0.123
	0.130
	0.074
	0.061

	V × P
	S. Em. ±
	-
	-
	-
	0.076

	
	C.D. at 5%
	-
	-
	-
	0.211

	C.V. (%)
	10.45
	9.61
	12.03
	10.72


Note: Figures in parentheses are retransformed values, while outsides are square root transformed value
The mean number of larval populations of H. armigera at the vegetative stage is shown in Table 2 and illustrated in Figure 1.

Figure 1: Screening of groundnut genotypes/varieties against number of larval populations per plant of H. armigeraduring kharif, 2024
[bookmark: _Hlk201496962]The periodic data on larval population at vegetative stage are enclosed in Appendix II. According to results it was evident that out of twenty-three genotype/variety none of them were free from the incidence of H. armigera. During vegetative stage the minimum larval population was recorded in genotype JVG-26 with larval population of 0.63 larvae per plant and maximum larval population was observed in genotype JVG-21 with larval population of 1.55 larvae per plant. The genotypes/varieties which were at par with JVG-26 (0.63 larvae/plant) are JVG-19, JVB-LS-2591, JVG-37 and JVG-LS-13 had the larval population of 0.73, 0.78, 0.81 and 0.83 larvae per plant, respectively. The next best varieties were JB-1614, JB-1624 and JB-1628, JVG-36, GJG-32, JVG-28, JB-LS-1593, JSSP-LS-77, JB-1625, JVB-LS-2583 with the larval population of 0.87, 0.88, 0.92, 0.94, 0.96, 1.00, 1.02, 1.03, 1.05, 1.08 larvae per plant. The chronological order of other genotypes/varieties were JVG-20 (1.21 larvae/plant), JVG-22 (1.25 larvae/plant), JB-LS-43 (1.34 larvae/plant), JB-1616 (1.40 larvae/plant), JB-1617 (1.44 larvae/plant), JB-LS-42 (1.49 larvae/plant), JB-1615 (1.51 larvae/plant) and JVG-21 (1.55 larvae/plant). 
[bookmark: _Hlk201497081]At the flowering stage, the mean number of larval populations of H. armigera is as shown in Table 2 and illustrated in Figure 1. The periodic data on larval population at vegetative stage are enclosed in Appendix III. During the flowering stage, the minimum larval population was recorded in genotype JVG-26 with larval population of 0.98 larvae per plant and maximum larval population H. armigera was observed in genotype JVG-21 with larval population of 2.88 larvae per plant. The varieties which were at par with JVG-26 are JVG-19 (1.15 larvae/plant) and JVB-LS-2591 (1.23 larvae/plant). The next best genotypes/varieties were JB-1614, JVG-37, JB-1628, JB-1624, JVG-LS-13 and JVG-36 which had the larval population of 1.32, 1.40, 1.53, 1.55, 1.62 and 1.64 larvae per plant, respectively. The chronological order of other genotypes/varieties were GJG-32 (1.72 larvae/plant), JVG-28 (1.78 larvae/plant), JSSP-LS-77 (1.83 larvae/plant), JB-1625 (1.86 larvae/plant), JVB-LS-2583 (1.97 larvae/plant), JB-LS-1593 (1.98 larvae/plant), JVG-22 (2.03 larvae/plant), JVG-20 (2.30 larvae/plant), JB-LS-43 (2.38 larvae/plant), JB-1616 (2.42 larvae/plant), JB-1617 (2.74 larvae/plant), JB-LS-42 (2.75 larvae/plant), JB-1615 (2.83 larvae/plant) and JVG-21 (2.88 larvae/plant). 
The findings of mean number of larval populations of H. armigera at the post flowering stage is shown in Table 2 and illustrated in Figure 1. The periodic data on larval population at post flowering stage are enclosed in Appendix IV. During the post flowering stage, the minimum larval population was recorded in genotype JVG-26 with larval population of 0.23 larvae per plant and maximum larval population H. armigera was observed in genotype JVG-21 with larval population of 0.80 larvae per plant. The varieties which were at par with JVG-26 are JVG-19 (0.27 larvae/plant) and JVB-LS-2591(0.29 larvae/plant). The next best genotypes/varieties JB-1614, JVG-37, JB-1628, JB-1624 and JVG-36 had the larval population of 0.33, 0.34, 0.39, 0.40 and 0.42 larvae per plant, respectively. The chronological order other genotypes/varieties were GJG-32 (1.72 larvae/plant), JVG-28 (0.46 larvae/plant), JSSP-LS-77 (0.50 larvae/plant), JB-1625 (0.51 larvae/plant), JVB-LS-2583 (0.54 larvae/plant), JB-LS-1593 (0.55 larvae/plant), JB-1616 (0.68 larvae/plant), JB-1617 (0.73 larvae/plant), JB-LS-42 (0.74 larvae/plant), JB-1615 (0.76 larvae/plant) and JVG-21 (0.80 larvae/plant). 
[bookmark: _Hlk201497153][bookmark: _Hlk201497161]	The pooled over period data of larval population are presented in Table 2 and depicted in Figure 1. It is evident from the data that the minimum larval population was recorded in genotype JVG-26 with larval population of 0.53 larvae per plant and it was at par with JVG-19 (0.62 larvae/plant). However, the maximum larval population H. armigera was observed in genotype JVG-21 with larval population of 1.56 larvae per plant. The next best genotypes/varieties JVB-LS-2591, JB-1614 and JVG-37 had the larval population of 0.66, 0.73 and 0.74 larvae per plant, respectively. The chronological order of other genotypes/varieties were JB-1628 (0.84 larvae/plant), JB-1624 (0.84 larvae/plant), JVG-LS-13 (0.86 larvae/plant), JVG-36 (0.88 larvae/plant), GJG-32 (0.92 larvae/plant), JVG-28 (0.95 larvae/plant), JSSP-LS-77 (1.00 larvae/plant), JB-1625 (1.02 larvae/plant), JB-LS-1593 (1.06 larvae/plant), JVB-LS-2583 (1.07 larvae/plant), JVG-22 (1.14 larvae/plant), JVG-20 (1.23 larvae/plant), JB-LS-43 (1.30 larvae/plant), JB-1616 (1.34 larvae/plant), JB-1617 (1.46 larvae/plant), JB-LS-42 (1.48 larvae/plant), JB-1615 (1.52 larvae/plant) and JVG-21 (1.56 larvae/plant). The overall result found that the genotype JVG-21 was more susceptible and JVG-26 was most resistant as compared to all other genotypes/varieties.
However, information on the tested groundnut genotypes/varieties is not available from the published work and hence data remained undiscussed.
Categorization on the basis of Larval Population
[bookmark: _Hlk201660473]As per the Table 3, it is evident that none of the genotypes/varieties were found highly resistant against H. armigera larval population. The genotypes/varieties which were categorized as resistant are JVG-26 (0.53 larvae/plant), JVG-19 (0.62 larvae/plant), JVB-LS-2591 (0.66 larvae/plant) and JB-1614 (0.73 larvae/plant). However, the genotypes/varieties JVG-37 (0.74 larvae/plant), JB-1628 (0.84 larvae/plant), JB-1624 (0.84 larvae/plant), JVG-LS-13 (0.86 larvae/plant), JVG-36 (0.88 larvae/plant), GJG-32 (0.92 larvae/plant), JVG-28 (0.95 larvae/plant), JSSP-LS-77 (1.00 larvae/plant) and JB-1625 (1.02 larvae/plant) were categorized as moderately resistance. 
	Table3: Categorization of different genotypes/varieties of groundnut for their susceptibility against H. armigerabased on larval population

	Category of resistant
	Scale
	Genotypes/varieties X̅i

	1
	2
	3

	Based on H. armigeraper plant:   X̅ = 1.03         SD = 0.30

	Highly resistant
	X̅i ≤ (X̅ − 2SD)
	X̅i ≤ 0.43
	-

	Resistant
	(X̅ − SD) ≥ X̅i> (X̅ − 2SD)
	0.73 ≥ X̅i> 0.43
	JVG-26 (0.53)
JVG-19 (0.62)
JVB-LS-2591 (0.66)
JB-1614 (0.73)

	Moderately Resistant
	X̅ ≥ X̅i> (X̅ − SD)
	1.03 ≥ X̅i> 0.73
	JVG-37 (0.74)
JB-1624 (0.84)
JB-1628 (0.84)
JVG-LS-13 (0.86)
JVG-36 (0.88)
GG-32 (0.92)
JVG-28 (0.95)
JSSP-LS-77 (1.00)
JB-1625 (1.02)

	Moderately susceptible
	X̅ <X̅i ≤ (X̅ + SD)
	1.03 <X̅i ≤ 1.33
	JB-LS-1593 (1.06)
JVB-LS-2583 (1.07)
JVG-22 (1.14)
JVG-20 (1.23)
JB-LS-43 (1.30)

	Susceptible
	(X̅ + SD) <X̅i ≤ (X̅ + 2SD)
	1.33 <X̅i ≤ 1.63
	JB-1616 (1.34)
JB-1617 (1.46)
JB-LS-42 (1.48)
JB-1615 (1.52)
JVG-21 (1.56)

	Highly Susceptible
	X̅i> (X̅ + 2SD)
	X̅i> 1.63
	-


Note: Figures in parentheses are number of H. armigeralarvae per plant
Where, X̅i = Mean value of individual genotype/variety
X̅ = Mean value of all genotype/variety
SD = Standard deviation
[bookmark: _Hlk201660745]The genotypes/varieties which were found to be moderately susceptible are JB-LS-1593 (1.06 larvae/plant), JVB-LS-2583 (1.07 larvae/plant), JVG-22 (1.14 larvae/plant), JVG-20 (1.23 larvae/plant) and JB-LS-43 (1.30 larvae/plant). The genotypes/varieties included in category susceptible to H. armigera were JB-1616 (1.34 larvae/plant), JB-1617 (1.46 larvae/plant), JB-LS-42 (1.48 larvae/plant), JB-1615 (1.52 larvae/plant) and JVG-21 (1.56 larvae/plant). It is evident from the table 4 that no any genotypes/varieties were noticed to be highly susceptible to H. armigera.
[bookmark: _GoBack]ADD THE CONCLUSION OF YOUR WORK HERE
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