Comparative Performance of Mungbean Genotypes Against to Major Pod-Associated Insect Pests under Field Condition in Central Uttar Pradesh
Abstract
The field experiment was carried out at Student’s Instructional Farm (SIF) of Chandra Shekhar Azad University of Agriculture and Technology, Kanpur Uttar Pradesh. for screening of mungbean genotypes against pod borer complex during zaid 2024 and 2025.Out of nineteen genotypes/varieties the germplasm KM2450 was found most effective in suppressing (5.83%) pod damage followed by KM2328 (6.17%), IPM023 (8.00%) and IPM406 (8.99%). The germplasm KM 2450 was found most effective or promising in suppressing the pod borer complex and produced maximum yield 9.18 q/ha.followed by IPM 311(9.06), NDM1911(8.89), KM2452(8.63), IPM406(8.58), KM2328(8.54) and IPM023 (8.39 q/ha). Among 19 genotypes ten were categorized as moderately resistant which have 25 to 75% pest susceptibility against pod borer complex of mungbean. These were KM2450, KM2328, IPM023, KM2438, KM2452, IPM311, NDM1911, KM2439, IPM406 and PDM139.
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Introduction
Among the pulse category, mungbean (Vigna radiata L. Wilczek) is the most economically significant crop. Other names for the mungbean include moong, golden gram, and green gram. The diploid mungbean, which belongs to the subgenus Ceratotropis, has 22 chromosomes (2n = 2x = 22). This crop has a limited geographic range and is not very important globally. (Ref) In Southeast Asian nations, these legumes play a crucial role in sustainable crop production and nutritional security. They are essential components of the diets of the great majority of Indians because they are high in high-quality protein, vitamins, and minerals. 
Cereal supplements offer the ideal combination of vital amino acids with significant biological benefit. In order to meet their own nitrogen needs and to help the following crops, mungbean and Rhizobium bacteria can fix atmospheric nitrogen in a symbiotic relationship. In Asia, including India, Pakistan, Bangladesh, Sri Lanka, Thailand, Laos, Cambodia, Vietnam, Indonesia, Malaysia, and the Republic of Formosa, this little, green bean with a circular form is commonly grown. (Ref) According to Vavilov (1926), *too old* mungbean is indigenous to Central Asia and India. The United Nations General Assembly proclaimed 2016 to be "The International Year of Pulses" in recognition of pulses as a vital source of protein and a component of bettering nutrition worldwide. 
It has been proposed that the Food and Agriculture Organization (FAO) of the United Nations declare a year for pulses, also referred to as legumes.  Sireesha et al (2024). Just ten states—Rajasthan, Madhya Pradesh, Maharashtra, Bihar, Karnataka, Tamil Nadu, Gujarat Andhra Pradesh, Odisha, and Telangana—provide more than 80% of India's mungbean harvest. According to Lal (1985), 64  species of insects attack greengram in the field. The pod borers are the most destructive of all the insects. By consuming them, they harm to the seeds, pods, and flowers. The spotted pod borer, gram pod borer, and pod fly are the main borers that target the pod of greengram. Insect pest control relies heavily on host plant resistance, novel variety development and release have been heavily influenced by host plant resistance.  In order to determine the sources of resistance against the pod borer complex, the current research were carried out to assess the genotypes of mungbean that are now available.

                                                    Methods and materials 
 Table :1 experimental lay out
	Number of varieties/genotypes
	19

	Source of varieties/genotypes
	Legume Section, C.S.A.U.A.T. Kanpur

	Design
	RBD

	Replication
	3

	Number of rows of each genotypes/varieties
	2

	Length of row
	4 m

	Row to row spacing
	30 cm

	Plant to plant spacing
	10 cm


	Nineteen genotypes of mungbean, KM2195, KM2221, KM2435, KM2436, KM2437, KM2438, KM2439, KM2450, KM2452, KM2328, IPM311, IPM023, NDM1911, NDM1712, IPM 406, Shweta, K851, PDM139 and KM2342 were screened against major insect pest under unprotected natural field conditions. The layout of experiment plot was prepared by following the randomized block design with three replications. All the recommended agronomic practices was  (were) adopted for raising the crop. Field experiment was be conducted at SIF of C.S.A. University of Agriculture and Technology, Kanpur was during 2024 and 2025 zaid season.   For observation recording the infestation of insect pests, five plants were randomly selected from each replication of genotypes and the mature and immature stages of major insect pests present on them was started to counted at 20 days after sowing of the crop. Larval population of the pod i.e. M. vitrata, H. armigera and lempides boiticus borers was recorded at weekly intervals in the morning hours till the maturity of the crop. The population of all borers complex add together and evaluate the performance of genotypes against pod borer complex.
2.1 Calculations on pod damage percent caused by pod borer complex in mungbean
The insect pests viz., legume pod borer Maruca vitrata, gram pod borer, Helicoverpa armigera, and blue butterfly Lampides boeticus, were observed during the 2024 and 2025 cropping seasons of a pod borer complex. At flowering stage of the crop, the incidence of legume pod borer, M. vitrata was observed based on the number of web larva per plant. The damage on the pods by different pod borers was recorded at the time of harvesting according to the nature of damage. The pod damage like M.vitrata, H. armigera and L. boeticus was recorded based on the size of damage hole (Soundararajan and Chitra, 2017). The pod damage by pod borer complex in 300 harvested pods collected in each replication and mixed together and sorted out based healthy and damage pods on the nature of damage by different species of pod borers. The data was transformed in per cent and their cumulative damage worked out The Pest Susceptibility Index (PSI) was calculated by using the check entry as suggested by Anonymous, 2005.
The insect pests infesting on pods and grains was categorized as pod borer complex i.e. spotted pod borer, Maruca vitrata , Gram pod borer, Helicoverpa armigera and blue butterfly, Lempides boeiticus. The population/plant all above pod related insect pests were count together and presented under heading of pod borer complex .Pod damage due to pod borer complex was recorded from ten randomly selected plants per plot at the time of harvesting by counting the total number of healthy and damaged pods and percent pod damage and grain yield q/ha. were calculated with following formula:m2
Pod damage (%)×100

Grain yield (q/ha) = 

Table 2: Pest susceptibility Index calculation for pod damage
	PSP Value
	PSI
	Category of Resistance.

	100
	1
	Resistant (R)

	75 to 100
	2
	Resistant (R)

	50 to 75
	3
	Moderately Resistant

	25 to 50
	4
	Moderately Resistant

	10 to 25
	5
	Moderately Susceptible (MS)

	10 to -10
	6
	Moderately Susceptible (MS)

	-10 to -25
	7
	Susceptible (S)

	-25 to -50
	8
	Susceptible (S)

	Above -50
	9
	Highly Susceptible (HS)



2.2 PSI was worked out by calculating Pest Susceptibility Percentage (PSP) by using the following formula:
Pest Susceptibility Rating (%) =  100
Where P.D. = Mean of % pod damage
2.3 Statistical analysis
Data transformation  
The population of insect pests collected from the field was transform by using square root transformation (√x + 0.5) as a suggested by Heinrichs et.al.,(1981).
The percentage pod damage was used for analysis of variance after transformation by using arc sin transformation as suggested by Gomez and Gomez (1976). The analysis of variance table was prepared by randomized block design. The calculated F value was compared with tabulated F value at 5% level of significance. The following formulae were used for standard error, critical difference and coefficient of variance estimations:
C.D. = × t

3 Result and discussion:
3.1. Field screening of mungbean germplasm against larval population of pod pod borer complex during zaid 2024
	The data was recorded from flowering to maturity stage of the crop. The larval population of pod borer complex was recorded based on the number of larvae/ plant. Five observation were recorded at weekly intervals from 18th to 22th SMW (reproductive stage) from 19 germplasm and their impact on population of pod borer complex are presented in table 3. 
	Nineteen germplasm of mungbean were screened against pod borer complex during 2024. Table-3 shows minimum population of pod borer complex was observed in KM2328 (0.54 larva/ plant). It was followed by KM2450, KM2452, IPM023, IPM0404, NDM1911. KM2438 and PDM139 which were found to be statistically at par with each other, differ significantly with other germplasm in reducing the larval population of pod borer complex. The maximum pod borer complex was observed in K851 (2.03 larvae/plant) which did not varied significantly with KM2435, KM2195, shweta, KM2421 and NDM1712 in reducing larval population of pod borer complex. 
3.2 Percent pod damage by pod borer complex in zaid, 2024
	The data based on percent damaged by pod borer complex (Maruca vittrata, Helicoverpa armigera and Lampides boiticus) presented in Table-3. The pod damage by M.vitrata was ranged from 3.00 to 12 % on different varieties /genotypes of mungbean .The minimum pod damage was recorded in KM2438 and KM2450 (3.00%) and was found at par with KM2328, KM2439 , KM2452 and IPM023 germplasm in reducing pod damage in fluccuated by pod borer complex but differ significantly with all other germplasm. The maximum pod damaged was recorded in KM2437, NDM1712 and MK2342 (12.00%) and did not differ significantly with KM2435, K851, IPM023, NDM1911,  and  KM2436 germplasm of mungbean .The pod damaged by H. armigera ranged from 0.00 to 6.00 %. The germplasm KM2338 and NDM1911were found negligible pod damage by Helicoverpa. Armigera. It was followed  by KM2450 (1.00%), KM2439 (2%), IPM311 (2.00), IPM 406  (2.00%) and KM2342 (2.00%) which were found to be at par with each other in reducing the pod damage but differ significantly from all germplasm of mungbean. The maximum pod damage influccuated by Helicoverpa armigera was observed in NDM1712(6.00%) followed by KM2437(6.000%), K851(5.67%), KM2421(5.33%) and KM2438 (4.33%) did were significantly at parwith each other.The pod damaged by Lampides. boiticus was  in ranged from 0.00 to 4.67%. The minimum pod damaged was recorded in KM2438, KM3228 and NDM1911 (1.00) and KM2427, KM2450, NDEM1712, IPM 406 and PDM139 were recorded free from Lampides boiticus damaged. However, the maximum pod damaged was recoded in KM2195 (4.67%) followed by KM2421(4.00%), KM2436(3.00%), KM2435(3.00%) and K851(3.00%) which were found to be at par with other.
	The pod damage due to pod borer complex among 19 germplasm of mungbean presented in Table-3 that revealed the germplasm KM2450 (4%) and KM2328 (4.67%) was found to be most promising against pod damage due to pod borer complex and varied significantly with other germplasm of mungbean .It was followed by KM2438, KM2439, KM2452, IPM 406, IPM023, NDM1911, IPM311, and PDM139 which were found significantly with other germplasm. The germplasm KM2435 (18%) was found least effective against Helicoverpa.armigera and had maximum pod damage. It was followed KM2421 (19.33%), K851 (18.67%), NDM1712 (18.%), KM2437 (18.00%), KM2342 (16.00%), KM2195 (15.67%) and KM2436 (15.67%). These were found at par with each other and observed as least promising germplasm of mungbean.  Cumulative pod damage by pod borer complex ((Maruca vittrata, Helicoverpa armigera and Lampides boiticus) was ranged from 4.00 to 19.33 %. The data revealed that minimum pod damage was recorded in KM2450 (4.00%) followed by KM2328 (4.67 %), KM2439 (8%), and KM2438 (8.33%). However, the maximum pod damage was recorded in KM2421 (19.33) followed by K851 (18.67%), KM2435 (18%) and KM2437 (18%).
3.3 Pest susceptibility Index
	On the basis of percent pod damage, the mungbean varieties/genotypes was categories by using a 1-9 Pest susceptibility index (Ref). On the basis of pest susceptibility index of mungbean germplasm /varieties were categorized in to different categories as Resistant, Moderately Resistent, Moderately susceptible and Susceptible. There were nine varieties/genotypes that were categorized as moderately resistant (MR) to pod borer i.e KM2438, KM2439, KM2450, KM2452, KM2328, IPM311, IPM023, NDM1911 and IPM406 against pod borer complex of mungbean in Kanpur agro climatic region during zaid 2024. Whereas, six varieties/ genotypes were categorized as Moderately Susceptible (MS) against pod borer complex including susceptible check i.e  KM2195, KM2436, KM2437, NDM1712,Shweta and PDM139. While four varieties/ genotypes were found susceptible (S) i.e KM2421, KM2435 , K851 and KM2432 (Check). None of the mungbean varieties/ genotypes was found resistant (R) or highly susceptible (HS) against pod borer complex 
3.4. Yield of different genotypes during zaid, 2024
	The moderately resistant germplasm produced maximum yield as compared moderately susceptible and susceptible germplasm. (Table..) The yield produced by moderately resistant germplasm KM2450 was found highest (9.83 q/ha) followed by KM2328 (9.23 q/ha), NDM1911(9.13 q/ha), IPM406(8.93 q/ha) and IPM023 (8.02 q/ha). However, lowest yield was found in susceptible K851(5.97 q/ha) followed by KM2435, KM2421, NDM1712 with 6.13, 6.37 and 6.65 q/ha during 2024. 
3.5. Field screening of mungbean germplasm against larval population of pod pod borer complex during zaid 2025	
	The data recorded at flowering stage of the crop when the incidence of pod borer complex was started. The larval population of pod borer complex was recorded based on the larvae/ plant. Five observations were recorded at weekly intervals from 18th to 22th SMW and their mean values are presented in Table -4. 
	The overall mean of larval population of pod borer complex was found lowest in KM2328 (0.61larvae/plant) followed by KM2450 (0.75 larvae/plant), PDM139 (0.79 larvae/plant), IPM023 (0.85 larvae/plant), KM2438 (0.87 larvae/plant), KM2452 (0.86larvae/plant), IPM311(1.07 larvae/plant), IPM406 (1.01larvae/plant), M2439 (1.03 larve/plant) and NDM1911 (1.05larvae/plant) these were found at par with each other but had lower population density of pod borer complex as compared to susceptible check germplasm (KM2342).The overall highest mean larval population was recorded in K851(2.00 larvae/plant) followed by KM2421(1.87larvae/plant), KM2195 (1.81larvae/plant), KM2435(1.79 larvae/plant), Shweta (1.76larvae/plant),), KM2436 (1.44 larvae/plant) and KM2437 (1.34larvae/plant) these were found at par with each other and had higher population density of pod borer complex as compared to susceptible check germplasm KM2342(1.12).
3.6. Percent pod damage by pod borer complex in zaid,2025
	The data based on percent pod damaged by pod borer complex (Maruca vittrata, Helicoverpa armigera and Lampides boiticus) presented in Table -4. The pod damage by Maruca vitrata was ranged from 3.67% to 12.67 % on different varieties /genotypes of mungbean. The minimum pod damage damage was recorded in KM2328 (3.67%) followed by KM2450 (4.00%), Shweta (4.00%), IPM023 (5.00%), PDM139 (5.00%), KM2438(5.67%), IPM311(6.00%) and NDM1712 (6.00%) these were found at par with each other in reduction of pod damage by Maruca vitrata. However, the maximum pod damage was recorded in KM2436 (12.67%) followed by KM2421 (10%), KM2437 (9.00%), NDM1911 (9.00%) and K851 (9.00%) and check germplasm (9.00%) these were found least effective in reducing pod damage by Maruca vitrata and had no significant difference with each other along with susceptible check germplasm..The pod damage was by H. armigera was ranged from 1.00 to 5.67%. The minimum pod damage was recorded in KM2328 (1.00%) followed by IPM023 (1.33%), KM2450, KM2435, KM2436, IPM311, IPM 406 (2.00% in each germplasm) and NDM1911(0.00%) was free from H. armigera damage. However, the maximum pod damaged was recorded in K851(5.67%) followed by Shweta (5.33%), KM2438 (5.00%),KM2195(4%) these were found at par with each other but had significantly higher population of H. armigera  as compared to susceptible check germplasm KM2342(3.00%)KM2437(4.00%). The pod damaged by Lampides boiticus was ranged from 0.67% to 5.00 %. The minimum pod damage was recorded in KM2437 and IPM406 (0.67%) followed by KM2435, KM2438, IPM311 and NDM1911 (1.00% in each germplasm) and IPM023 was free from pod damage by L. boeiticus However, the maximum pod damage was recorded in KM2421 (5.00%) which differ significantly with all germplasm of mungbean and observed as least promising germplasm against L. boeiticus followed by KM2436 (3.33%), KM2439 (3.00%), KM2328 (3.00%) and K851(3.00%).
	The pod damage by pod borer complex (Maruca vitrata, Helicoverpa armigera and Lampides boeiticus) was ranged from 6.33 to 18.10 % in mungbean germplasm. The data revealed that minimum pod damage was recorded in IPM023 (6.33%) and was found at par with KM2450 (7.67%), KM2328 (7.67%), IPM406(8.67%) and IPM311(9%) but varied significantly with other germplasm. However, the maximum pod damage was recorded in KM2421 (18.10%) and did not differ significantly with KM2436 (18.00%), K851(17.67%) and KM2439(14.33%) but it had significantly higher pod damage as compared to susceptible check germplasm KM2342(14.00%)
3.7. Pest Susceptibility Index
	On the basis of percent pod damaged of the mungbean varieties /genotypes was categorized by using a 1-9 pest susceptibility index. There were seven varieties/genotypes categorized Moderately Resistant (MR) against pod borer complex of mungbean  i.e  KM2450, KM2328, IPM311, IPM023, NDM1911,NDM1712 and IPM406, Whereas, seven varieties/genotypes were categorized to  Moderately  Susceptible (MS) germplasm  i.e KM2435, KM2437, KM2439, KM2452, Shweta and PDM139. on the basis of pest susceptibility percentage (-10 to -50) and pest susceptibility index (8). The Five varieties/genotypes were found as Susceptible (S) i.e KM2421, KM2436, KM2438, K851 and KM2342 (Check). None of varieties/genotypes was found resistant(R) or Highly Susceptible (HS) during entire period of field screening.
3.8. Yield of different genotypes during zaid, 2025
	During the zaid 2025, the yield produced by different varieties/genotypes were revealed in Table-4. Among all Ninetean varieties/genotypes, KM2450 was found highest producing genotypes/varieties with 9.62 q/ha followed by IPM311 (9.57 q/ha), NDM1911(8.85 q/ha), KM2328 (8.65 q/ha) and IPM 406 (8.23 q/ha). However, the lowest yield was recorded in KM2421 with 5.53 q/ha followed by K851(5.71 q/ha), KM243 (6.01 q/ha) and PDM(7.12q/ha) while susceptible check germplasm (KM2342) had lowest yield (5.36 q/ha). 

	The Nineteen germplasms of mungbean were used to evaluate their genotypic variation against major insect pests were screened under field condition during 2024 and 2025 zaid season and revealed the variation in genotypes played important role in suppression of pod borer complex population. The pod borer complex (Maruca vitrata, Helicoverpa armigera and Lempides boeiticus) were observed as major insect pests of mungbean in Kanpur agro ecosystem. The findings of field screening test discussed hereunder-
3.9 Population of pod borer complex
		Among Nineteen germplasms, the germplasm KM2328 had lowest population of pod borer complex (0.57 larva/plant) followed by KM2450 (0.68 larva/plant), KM2452 (0.84larva/plant), IPM023 (0.86larva/plant), IPM4.6 (0.96larva/plant), KM2438 (0.97larva/plant) and KM2439 (0.98larva/plant) which were found to be at par with each other in suppressing the larval population of pod borer complex. The germplasm PDM139 had highest population density of pod associated insect pests (1.86larvae/plant) followed by KM2421 (1.77larvae/plant), KM2435 (1.75 larvae/plant) and shweta (1.72larvae/plant) these were found to be at par in suppressing pest population density but had lower population density of infestation as compared to susceptible (check) germplasm KM2342 (1.08 larvae/plant). The present findings are in accordance with Chauhan et al.(2021) that the larval counts of pod borer complex ranged between 1.12 larvae/5plant in NDMK15-513 to 2.43 larvae/5plant in AKM12-24, least count with the genotypes NDMK 15-513(1.12 larvae/5 plant), IPM14-7 (1.63 larvae/5plant) and ML2410 (1.79 larvae/5plant). The present findings are in conformity with those of Soundararajan and Chitra (2017) evaluated of 44 mungbean Vigna radiata (L.) germplasm was carried out during kharif and rabi 2012 for screening against resistance to pod borer complex. The results revealed that population of legume pod borer larva were more during kharif (0.33- 3.75/plant) than rabi (0.13-1.50/plant) season. 
3.10 Percent pod damage by pod borer complex in zaid, 2024 and 2025
 	The pod damage due to Maruca vitrata was observed minimum in germplasm KM2450 (4.50%) followed by KM2438 (4.33%), IPM023 (4.50%), KM2452 (4.67%), shweta and KM2439 (6.00%), PDM139 and IPM311(6.5%)and IPM406 (6.67%) these were found most promising germplasm to reduced pod damage by Maruca vitrata. However, the maximum pod damage inflicted by M. vitrata was observed  in KM2436 (10.67%) followed by KM2437 (10.57%), KM2421(10.00%), KM2435(9.5%), K851(9.5%) and KM2195 (8.17%) as compared to susceptible check KM2342 which received 10.50% pod damage by Maruca vitrata in table-5. The present findings are in accordance with Bhuva and Patel (2024) who reported that larval population of M. vitrata among the different genotypes was significantly different and ranged from 0.40 larvae per plant in genotype VSGG 9 to 2.81 larvae per plant in genotype VSGG 4. Singh and Singh (2019) whose results showed that mean larval population of M. vitrata ranged from 0.53 to 3.01 larvae per plant with maximum being in IPM 306-6 (3.01 larvae per plant) and minimum population in PM-5 (0.53 larvae per plant). Kol et al., (2022) tested seventy-six germplam of Mungbean and she was found that the minimum pod damaged by Maruca vitrata was 1.00 percent in BM-4 and maximum 14.00 percent in OBGG104. The results are in proximity with Raj and Singh (2017) who reported that damage caused by spotted pod borer was recorded maximum in genotype LGG 460 which is 15.93 per cent and minimum pod damage was observed in genotype PM 10-18 which is 6.50 percent. Sahu et al. (2025) conducted field experiment on screening of germplasm of mungbean against pod borer complex at Raipur (CG). Among the 62 germplasm of mungbean, OBGG 110 observed the least pod damage (0.50%) caused by Helicoverpa armigera, whereas BM 4 observed least pod damage (1.00%) by Maruca vitrata. KM 2241 had maximum grain production of mungbean at 1225.00 kg/ha, followed by RMG1183 at 1145.00 kg/ha. Similarly, 9 germplasm are categorized under moderately resistant category followed by 21 germplasm under tolerant category, 27 germplasm are categorized under equal to check and 5 germplasm under moderately susceptible category. Jagat et. al.(2025) screened 87 mungbean germplasm lines against the pod borer complex and observed that LGG 460(5) recorded minimal damage (2.25%) from Maruca vitrata. The pod damage due to Helicoverpa armigera in various germplasm of mungbean varied 0.0 to 5.33% in NDM1911 and KM2437 germplasm. The pod damage in K851 and KM2428 were found most promising against H. armigera and varied significantly with each other and other germplasms. However, KM2450, IPM311, IPM406, IPM023 and KM2342 were found statistically at par with each other in reducing the pod damage by H. armigera but varied significantly with check and other germplasm. The maximum pod damage was observed in K851(5.33%) followed by KM2437(5.00%), KM2438 (4.67%), shweta (4.17%) and KM2421(4.17%) these were found least effective  against H. armigera but varied significantly with susceptible check KM2342(2.5%). The present findings are in accordance with Sreekanth et al. (2017) recorded minimum and maximum mean pod damage due to Helicoverpa armigera in CO 6 (2.8%) and AKTM 10-07 (11.5%), respectively. Sahu et al. (2025) conducted field experiment on screening of germplasm of mungbean against pod borer complex at Raipur (CG). Among the 62 germplasm of mungbean, OBGG 110 observed the least pod damage (0.50%) caused by Helicoverpa armigera, whereas BM 4 observed least pod damage (1.00%) by Maruca vitrata. KM 2241 had maximum grain production of mungbean at 1225.00 kg/ha, followed by RMG1183 at 1145.00 kg/ha. Similarly, 9 germplasm are categorized under moderately resistant category followed by 21 germplasm under tolerant category, 27 germplasm are categorized under equal to check and 5 germplasm under moderately susceptible category. Kol et al. (2022) screened the germplasm of mungbean against pod borer complex and reported the minimum pod damage infestation by H. armigera and M. vitrata in germplasm OBGG 109 and BM - 4 while, the highest grain yield of mungbean was recorded in KM 2241. Jagat et. al.(2025) screened 87 mungbean germplasm lines against the pod borer complex and observed that DGGV 2(5) exhibited the lowest pod damage (0.50%) caused by Helicoverpa armigera. Blue butterfly, Lampides boeiticus was observed as pest related with pod and considered under pod borer complex had minimum pod damage in KM2437 and IPM406 (0.33%) followed by NDM1712 (0.67%), KM2450(0.83%), KM2438, IPM023, NDM1911 PDM139 (1.00% of each germplasm) and IPM311 (1.5%) these were found more or equally effective against L.boeiticus. Similar efficacy of different germplasms of mungbean against blue butterfy reported by Mohere (2022) screened thirteen genotypes of mungbean against major sucking and lepidopteran pests. The incidence of pests was assessed at 15 DAS (Days after sowing) and continued till maturity at weekly intervals. The results revealed that  least incidence of blue butterfly Lampides boeticus L., larva was observed on Virat (0.21), Shikha (0.23) and PDM-139 (0.26) genotypes. Thus, the genotypes viz., Virat, TM-37, PDM-139 and Shikha were found to be tolerant against the major sucking and lepidopteran insect pests.The pod damage in mungbean due to pod borer complex (Maruca vittrata, Helicoverpa armigera and Lampides boiticus) collectively revealed that pod damage varied from 5.83% to 18.67% in mungbean. The germplasm KM2450 was found most effective in suppressing (5.83%) pod damage followed by KM2328 (6.17%), IPM023 (8.00%) and IPM406 (8.99%) these did not show significant variation with each other but varied significantly from other germplasms of mungbean. The KM2421 (18.67%), KM2436 (16.84%) and KM2437(15.83%) germplasm were found least effective against suppression of pod damage and had maximum pod damage as compared to susceptible check germplasm KM2342 which had 15.00% pod damage due to pod borer complex. Mohere (2022) screened thirteen genotypes of mungbean against major sucking and lepidopteran pests and observed the genotypes viz., Virat, TM-37, PDM-139 and Shikha were found to be tolerant against the major sucking and lepidopteran insect pests. Sahu et al. (2025) conducted field experiment on screening of germplasm of mungbean against pod borer complex at Raipur (CG). Among the 62 germplasm of mungbean, OBGG 110 observed the least pod damage (0.50%) caused by Helicoverpa armigera, whereas BM 4 observed least pod damage (1.00%) by Maruca vitrata. KM 2241 had maximum grain production of mungbean at 1225.00 kg/ha, followed by RMG1183 at 1145.00 kg/ha. Similarly. Jagat et. al.(2025) screened 87 mungbean germplasm lines against the pod borer complex and observed that DGGV 2(5) exhibited the lowest pod damage (0.50%) caused by Helicoverpa armigera. While LGG 460(5) recorded minimal damage (2.25%) from Maruca vitrata. In terms of productivity, SML 1082(1) yielded the highest grain output (1163.00 kg/ha), followed closely by GJM 1824 (1133.33 kg/ha). 
3.11 Pest susceptibility Index 
 		On the basis of Pest Susceptibility Index ten genotypes were categorized as moderately resistant which have 25 to 75% pest susceptibility. These were KM2450, KM2328, IPM023, KM2438, KM2452, IPM311, NDM1911, KM2439, IPM406 and PDM139. Among Nineteen genotypes, six were categorized as moderately susceptible against pod borer complex i.e. KM2195, KM2435, KM2436, KM2737, KM1712 and shweta. The three genotypes of mungbean were found to have higher pod damage due to pod borer complex were categorized as susceptible genotypes i.e. KM2421, K851 and KM2342(check). None of the varieties/genotypes were found resistant or highly susceptible against pod borer complex during both year. The present findings are in conformity with Vaishnaw et al., (2023) screened 51 germplasm of urdbean and none germplasm was found immune, highly resistant and resistant with respect to pod damage against H. armigera and M. vitrata in urdbean. Sahu et al. (2025) conducted field experiment on screening of germplasm of mungbean against pod borer complex at Raipur (CG). Among the 62 germplasm of mungbean, 9 germplasm are categorized under moderately resistant category followed by 21 germplasm under tolerant category, 27 germplasm are categorized under equal to check and 5 germplasm under moderately susceptible category. Soundararajan and Chitra (2017) evaluated of 44 mungbean Vigna radiata (L.) germplasm was carried out during kharif and rabi 2012 for screening against resistance to pod borer complex. The damage based scoring, PSI indicated that none of the mungbean germplasm was recorded as resistant. However, five entries were moderately resistant with PSI 3 during kharif. In rabi season two entries were recorded as moderately resistant. Four germplasm viz., KM 2-B, NPM 3-1, VGG 90, VGG 04-016 grouped as moderately resistant in both seasons with consistency in their level of resistance against pod borer complex.
3.12 Yield of different genotypes during zaid, 2024-2025 (pooled) 
		Eighteen genotypes and one cultivar of mungbean were screened against pod borer complex during zaid 2024 and 2025 that reveled the genotypic variation had significant influence on grain yield of mungbean as compared to susceptible check. The germplasm KM 2450 was found most effective or promising in suppressing the pod borer complex and produced maximum yield 9.18 q/ha. It was followed by IPM 311(9.06), NDM1911(8.89), KM2452(8.63), IPM406(8.58), KM2328(8.54) and IPM023 (8.39 q/ha). The germplasm which showed least efficacy against pod borer complex and produced minimum grain yield was KM2342 susceptible check (5.49 q/ha), K851(5.84 q/ha) followed by KM2421(5.95q/ha). The present findings are in conformity with Sahu et al. (2025) conducted field experiment on screening of germplasm of mungbean against pod borer complex at Raipur (CG). Among the 62 germplasm of mungbean, KM 2241 had maximum grain production of mungbean at 1225.00 kg/ha, followed by RMG1183 at 1145.00 kg/ha. Soundararajan and Chitra (2017) evaluated of 44 mungbean Vigna radiata (L.) germplasm was carried out during kharif and rabi 2012 for screening against resistance to pod borer complex. The damage in the pods were estimated in the harvested pods for different borer pests viz., M. vitrata, gram pod borer Helicoverpa armigera (Hub.), blue butterfly Lampides boeticus L., pod bug Riptortus sp. The results revealed that population of legume pod borer larva were more during kharif (0.33- 3.75/plant) than rabi (0.13-1.50/plant) season. Jagat et. al.(2025) screened 87 mungbean germplasm lines against the pod borer complex and observed that DGGV 2(5) exhibited the lowest pod damage (0.50%) caused by Helicoverpa armigera. While LGG 460(5) recorded minimal damage (2.25%) from Maruca vitrata. In terms of productivity, SML 1082(1) yielded the highest grain output (1163.00 kg/ha), followed closely by GJM 1824 (1133.33 kg/ha). 

Conclusion: 
Out of nineteen genotypes/varieties the germplasm KM2450 was found most effective in suppressing (5.83%) pod damage followed by KM2328 (6.17%), IPM023 (8.00%) and IPM406 (8.99%). The germplasm KM 2450 was found most effective or promising in suppressing the pod borer complex and produced maximum yield 9.18 q/ha. followed by IPM 311(9.06), NDM1911(8.89), KM2452(8.63), IPM406(8.58), KM2328(8.54) and IPM023 (8.39 q/ha).Among 19 genotypes ten were categorized as moderately resistant which have 25 to 75% pest susceptibility against pod borer complex of mungbean. These were KM2450, KM2328, IPM023, KM2438, KM2452, IPM311, NDM1911, KM2439, IPM406 and PDM139.



                                                                                                                                                              
	








Table 3: Field screening of mungbean germplasm against pod borer complex during zaid  2024
	Genotypes/
Variteis
	Mean 
Larvae/plant
	POD  Damage %
	

	PSP
	PSI
	Catagories
	Yield

q/h

	
	
	M.vitrata
	H.armigera
	L.boiticus
	Pod borer complex (%)
	
	
	
	

	KM2195
	1.97
(1.72*)
	8.00
(15.29)
	3.00
(9.86)
	4.67
(12.28**)
	15.67
(23.10)
	2.06
	6
	Medium Susceptible
	7.83

	KM2421
	2.02
(1.68)
	10.00
(17.71)
	5.33
(13.16)
	4.00
(11.24)
	19.33
(25.86)
	-20.81
	7
	Susceptible
	6.37

	KM2435
	1.97
(1.72)
	11.00
(19.36)
	4.00
(11.53)
	3.00
(9.85)
	18.00
(26.72)
	-12.50
	7
	Susceptible
	6.13

	KM2436
	1.25
(1.50)
	8.67
(16.76)
	4.00
(11.53)
	3.00
(10.32)
	15.67
(23.09)
	2.06
	6
	Medium Susceptible
	7.36

	KM2437
	1.24
(1.47)
	12.00
(20.26)
	6.00
(14.17)
	0.00
(0.00)
	18.00
(25.09)
	-12.50
	7
	Susceptible
	7.27

	KM2438
	0.99
(1.39)
	3.00
(9.97)
	4.33
(11.75)
	1.00
(5.68)
	8.33
(16.39)
	47.93
	4
	Medium
Resistence
	8.21

	KM2439
	0.93
(1.44)
	4.00
(11.46)
	2.00
(8.13)
	2.00
(8.13)
	8.00
(16.42)
	50.00
	4
	Medium
Resistence
	8.12

	KM2450
	0.66
(1.28)
	3.00
(9.97)
	1.00
(5.74)
	0.00
(0.00)
	4.00
(11.53)
	75.00
	3
	Medium
Resistence
	9.83

	KM2452
	0.83
(1.34)
	4.00
(11.53)
	3.00
(9.97)
	2.00
(8.13)
	9.00
(17.45)
	43.75
	4
	Medium
Resistence
	8.24

	KM2328
	0.54
(1.24)
	3.67
(10.70)
	0.00
(0.00)
	1.00
(5.74)
	4.67
(12.25)
	70.81
	4
	Medium
Resistence
	9.23

	IPM311
	1.06
(1.44)
	7.00
(15.33)
	2.00
(8.13)
	2.00
(8.13)
	11.00
(19.36)
	31.25
	4
	Medium
Resistence
	8.55

	IPM023
	0.83
(1.35)
	4.00
(11.53)
	3.67
(10.70)
	2.00
(8.13)
	9.67
(18.11)
	39.56
	4
	Medium
Resistence
	8.62

	NDM1911
	1.02
(1.39)
	9.33
(17.70)
	0.00
(0.00)
	1.00
(5.74)
	10.00
(18.43)
	37.50
	4
	Medium
Resistence
	9.13

	NDM1712
	1.37
(1.54)
	12.00
(20.05)
	6.00
(14.36)
	0.00
(0.00)
	18.00
(25.09)
	-12.50
	7
	Medium Susceptible
	6.65

	IPM406
	0.87
(1.37)
	7.00
(15.33)
	2.00
(8.13)
	0.00
0.00)
	9.00
(17.45)
	43.75
	4
	Medium
Resistence
	8.93

	Shweta
	1.86
(1.69)
	8.00
(16.42)
	3.00
(9.97)
	2.00
(8.13)
	13.00
(21.12)
	18.00
	5
	Medium Susceptible
	7.11

	K851
	2.03
(1.73)
	10.00
(18.21)
	5.67
(13.46)
	3.00
(18.67)
	18.67
(25.28)
	-16.68
	7
	Susceptible
	5.97

	PDM 139
	1.05
(1.43)
	8.00
(16.10)
	3.00
(9.86)
	0.00
0.00)
	11.00
(19.36)
	31.25
	5
	Medium Susceptible
	7.30

	KM2342 (C)
	1.05
(1.43)
	12.00
(20.26)
	2.00
(8.13)
	2.00
(7.96)
	16.00
(23.36)
	Susceptible

	5.63

	CD @5%
	0.26
	3.60
	2.77
	2.19
	3.64
	
	
	

	SE(±m)
	0.09
	1.20
	0.96
	0.76
	1.26
	
	
	


 * Figure in parenthesis are square root transformed values, ** Figure in parenthesis are arc sin transformed values




	Genotypes/varieties
	Mean value of larval population
	POD Damage %
	PSP
	PSI
	Catagories


	Yield q/ha

	
	
	M.vitrata
	H.armigera
	L.boiticus
	Pod borer complex

	
	
	
	

	KM2195
	1.81
(1.66*)
	8.33
(16.53)
	4.00
(11.46)
	1.67
(7.19)
	14.00
(21.82**)
	0.00
	7
	susceptible
	7.56

	KM2421
	1.87
(1.68)
	10.00
(18.07)
	3.00
(9.97)
	5.00
(12.86)
	18.10
(25.14)
	-29.28
	8
	susceptible
	5.53

	KM2435
	1.79
(1.67)
	8.00
(16.42)
	2.00
(8.13)
	1.00
(5.74)
	11.40
(19.72)
	18.57
	5
	Medium
Susceptible
	7.21

	KM2436
	1.44
(1.54)
	12.67
(20.52)
	2.00
(8.13)
	3.33
(10.11)
	18.00
(25.09)
	-28.57
	8
	susceptible
	6.01

	KM2437
	1.34
(1.53)
	9.00
(17.45)
	4.00
(11.53)
	0.67
(4.69)
	13.67
(21.69)
	2.35
	6
	Medium
Susceptible
	7.45

	KM2438
	0.87
(1.37)
	5.67
(13.46)
	5.00
(12.91)
	1.00
(5.59)
	11.67
(19.97)
	16.64
	5
	Medium
Susceptible
	7.60

	KM2439
	1.03
(1.43)
	8.00
(16.12)
	3.33
(10.18)
	3.00
(9.97)
	14.33
(22.23)
	2.35
	6
	Medium
Susceptible
	7.41

	KM2450
	0.75
(1.32)
	4.00
(11.53)
	2.00
(8.13)
	1.67
(7.42)
	7.67
(16.07)
	45.21
	4
	Medium
Resistence
	9.62

	KM2452
	0.86
(1.37)
	5.33
(13.34)
	3.67
(10.96)
	2.00
(8.13)_
	10.67
(21.91)
	23.78
	5
	Medium
Susceptible
	7.44

	KM2328
	0.61
(1.27)
	3.67
(11.04)
	1.00
(5.74)
	3.00
(9.86)
	7.67
(16.07)
	45.21
	4
	Medium
Resistence
	8.65

	IPM311
	1.07
(1.41)
	6.00
(14.17)
	2.00
(8.13)
	1.00
(5.74)
	9.00
(17.45)
	35.71
	4
	Medium
Resistence
	9.57

	IPM023
	0.85
(1.36)
	5.00
(12.91)
	1.33
(6.62)
	0.00
(0.00)
	6.33
(14.57)
	54.78
	3
	Medium
Resistence
	8.13

	NDM1911
	1.05
(1.43)
	9.00
(17.44)
	0.00
(0.00)
	1.00
(5.74)
	10.00
(18.35)
	58.57
	4
	Medium
Resistence
	8.85

	NDM1712
	1.31
(1.49)
	6.00
(14.17)
	3.00
(9.97)
	1.33
(6.62)
	10.33
(18.74)
	26.21
	4
	Medium
Resistence
	8.16

	IPM406
	1.01
(1.42)
	6.33
(14.57)
	2.00
(8.13)
	0.67
(4.69)
	8.67
(16.84)
	38.07
	4
	Medium
Resistence
	8.23

	Shweta
	1.76
(1.66)
	4.00
(11.53)
	5.33
(13.20)
	2.00
(7.94)
	11.33
(19.66)
	19.07
	4
	Medium
Susceptible
	7.16

	K851
	2.00
(1.73)
	9.00
(17.45)
	5.67
(13.59)
	3.00
(9.87)
	17.67
(24.60)
	-26.21
	7
	susceptible
	5.71

	PDM 139
	0.79
(1.34)
	5.00
(12.91)
	3.67
(10.78)
	2.00
(7.96)
	10.62
(19.01)
	24.14
	6
	Medium
Susceptible
	7.12

	KM2342( Check)
	1.12
(1.46)
	9.00
(17.78)
	3.00
(9.87)
	 2.00
(8.13)
	14.00
(21.96)
	susceptible
	5.36

	CD @5%
	0.28
	3.42
	2.52
	2.33
	3.11
	
	
	

	SE(±m)
	0.09
	1.18
	0.87
	0.80
	1.08
	
	
	


Table 4: Field screening of mungbean germplasm against pod borer complex during zaid 2025
Figure in parenthesis are square root transformed values, ** Figure in parenthesis are arc sin transformed values





Table 5: Field screening of mungbean germplasm against pod borer complex during zaid 
2024 and 2025 (Pooled)
	Genotypes/
varities
	Mean
Value of larvae
	POD Damage %

	PSP
	PSI
	Categories    


	Yield 
q/ha

	
	
	M.vitrata
	H.armigera
	L.boiticus
	Pod borer complex 
	
	
	
	

	KM2195
	1.76
(1.66*)
	8.17
(21.82)
	3.50
(10.78)
	3.17
(9.43)
	14.84
(22.47**)
	1.06
	6
	Medium
Susceptible
	7.69

	KM2421
	1.77
(1.64)
	10.00
(24.83)
	4.17
(11.51)
	4.50
(12.06)
	18.67
(25.27)
	-24.4
	8
	Susceptible
	5.95

	KM2435
	1.75
(1.64)
	9.50
(19.72)
	3.00
(9.97)
	2.00
(8.13)
	14.50
(22.28)
	3.33
	6
	Medium
Susceptible
	6.67

	KM2436
	1.34
(1.51)
	10.67
(25.09)
	3.00
(9.97)
	3.17
(9.81)
	16.84
(24.22)
	-12.26
	5
	Medium
Susceptible
	6.68

	KM2437
	1.29
(1.51)
	10.50
(21.69)
	5.00
(12.91)
	0.33
(3.29)
	15.83
(23.43)
	-5.53
	6
	Medium
Susceptible
	7.36

	KM2438
	0.97
(1.40)
	4.33
(19.97)
	4.67
(12.25)
	1.00
(5.74)
	10.00
(18.43)
	33.3
	4
	Medium
Resistance
	7.90

	KM2439
	0.98
(1.41)
	6.00
(22.23)
	2.67
(9.40)
	2.50
(8.95)
	11.16
(19.23)
	25.60
	4
	Medium
Resistance
	7.76

	KM2450
	0.68
(1.30)
	3.50
(16.07)
	1.50
(7.04)
	0.83
(5.23)
	5.83
(13.97)
	61.13
	3
	Medium
Resistance
	9.18

	KM2452
	0.84
(1.36)
	4.67
(19.06)
	3.34
(10.53)
	2.00
(8.13)
	10.00
(18.43)
	33.3
	4
	Medium
Resistance
	8.63

	KM2328
	0.57
(1.25)
	3.67
(16.07)
	0.50
(4.07)
	2.00
(8.13)
	6.17
(14.38)
	58.86
	3
	Medium
Resistance
	8.54

	IPM311
	1.06
(1.54)
	6.50
(17.31)
	2.00
(8.13)
	1.50
(6.69)
	10.00
(18.27)
	33.3
	4
	Medium
Resistance
	9.06

	IPM023
	0.86
(1.37)
	4.50
(14.57)
	2.50
(9.10)
	1.00
(5.74)
	8.00
(16.42)
	46.6
	4
	Medium
Resistance
	8.37

	NDM1911
	1.05
(1.43)
	9.00
(18.43)
	0.00
(0.00)
	1.00
(5.59)
	10.00
(18.43)
	33.3
	4
	Medium
Resistance
	8.89

	NDM1712
	1.28
(1.51)
	10.00
(18.74)
	3.50
(10.78)
	0.67
(4.59)
	14.16
(22.09)
	5.6
	6
	Medium
Susceptible
	7.40

	IPM406
	0.94
(1.39)
	6.67
(17.06)
	2.00
(8.13)
	0.33
(3.40)
	8.99
(17.44)
	40.0
	4
	Medium
Resistance
	8.58

	Shweta
	1.72
(1.64)
	6.00
(21.06)
	4.17
(11.51)
	2.00
(8.13)
	12.16
(20.27)
	18.93
	5
	Medium
Susceptible
	7.13

	K851
	1.07
(1.43)
	9.50
(24.85)
	5.33
(13.20)
	3.00
(9.86)
	17.83
(24.97)
	-18.86
	8
	Susceptible
	5.84

	PDM 139
	1.86
(1.69)
	6.50
(19.01)
	3.34
(10.43)
	1.00
(5.74)
	10.81
(19.19)
	27.93
	4
	Medium
Resistance
	7.21

	KM2342( Check)
	1.08
(1.44)
	10.50
21.85)
	2.50
(9.10)
	2.00
(8.07)
	15.00
(22.78)
	Susceptible
	5.49

	CD @5%
	0.27
	3.17
	2.24
	2.59
	3.74
	
	

	SE(±m)
	0.09
	1.10
	0.78
	0.90
	1.30
	
	


Figure in parenthesis are square root transformed values, ** Figure in parenthesis are arc sin transformed values
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