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Varietal Screening of Pea against Pea Aphid, Acyrthosiphon pisum Harris (Homoptera: Aphididae) under Manipur Valley Conditions.
ABSTRACT
[bookmark: _GoBack]The present investigation entitled “Varietal Screening of Pea against Pea Aphid, Acyrthosiphon pisum Harris (Homoptera: Aphididae) under Manipur Valley Conditions” was carried out at College of Agriculture, CAU, Iroisemba, Imphal during Rabi seasons of 2023-24 and 2024-25. Nine varieties/cultivars were screened to evaluate the resistance or susceptibility of pea cultivars/varieties against pea aphid, Acyrthosiphon pisum Harris (Homoptera: Aphididae). The population of pea aphids were observed from 30 DAS till maturity of the crop i.e.107 DAS. Out of nine varieties/cultivars screened, 7 felt under least susceptible and 2 felt under highly susceptible category. Maximum mean aphid population of 30.07 (aphids/10 cm shoots/plant) and 29.98 (aphids/10 cm shoots/plant) was found in Makuchabi cultivar in both the rabi seasons of 2023-24 and 2024-25 respectively.The lowest population of 20.11 (aphids/10 cm shoots/plant) and 20.19 (aphids/10 cm shoots/plant was recorded in the variety GS-10 in both the rabi seasons of 2023-24 and 2024-25 respectively followed by the varieties Kanchan and NS-100. None of the varieties/cultivars felt under moderately susceptible category. Promising varieties/genotypes can be found according to this research which unequivocally show the existence of innate resistance against important pests. In addition to being useful genetic resources for crop development initiatives, these types can be successfully employed in breeding plans meant to produce cultivars that are resistant to pests. Additionally, incorporating them into integrated pest management (IPM) programs can increase crop output overall, improve sustainable pest control, and lessen reliance on chemical pesticides.
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1.INTRODUCTION
Peas, a cool-season legume in the Fabaceae belonging to the diverse genus Pisum are produced for their fresh or dried seed and feed in over 100 countries. It is grown mostly for its high nutritional content and is an affordable source of lipids, carbs, digestible protein, vitamins, and minerals (Tiwari et al.2019). The high protein level of field peas makes them an excellent diet. Because of their ability to fix nitrogen, they are also necessary to restore soil fertility (Gueguen et.al ,1988). Field peas are produced on 0.64 million hectares in India, with an output of roughly 0.88 million tons and a productivity of 1375 kg/ha. However, a number of barriers have been identified that limit its output, and one of these is insect pests. Pea aphids, Acyrthosiphon pisum, are actually a significant pest of pea crops. They are about 3 mm (1/8 inch) long and are usually found in pea crops. In addition to having long legs and a pale green colouring, individuals may be wingless or have conspicuous. According to Barlow et al. (1977), the pea aphid, Acyrthosiphon pisum, is considered a serious pest since it can reduce the weight and caloric content of young pea plants by up to 64 and 13%, respectively, depending on the number of feeding aphids. According to estimates, Ethiopia experienced a yield reduction of 22-48% (Anonymous, 2017). Along with feeding, these insects also create honey dew, which limits photosynthesis in plants and encourages the growth of sooty mold, limiting plant growth.In Manipur Valley condition, a study was carried out to evaluate the aphid resistance of locally available pea varieties. For the most part, pesticides are utilized in the management of these pests. But there are drawbacks to pesticides, including health hazards, environmental damage, and pest recurrence. In integrated pest control, resistant genotypes are an essential component since they are environmentally friendly and complement other methods.In light of these facts, this study aims to screen nine pea varieties for aphid resistance under Manipur Valley conditions to identify suitable options for local farmers pea varieties were evaluated for their relative vulnerability to aphids, which are significant pests that infest field peas at the two leaf and pod development phases.
2.MATERIALS AND METHODS
The present investigation “Varietal Screening of Pea against Pea Aphid, Acyrthosiphon pisum Harris (Homoptera: Aphididae) under Manipur Valley Conditions” were carried out at the Departmental field of COA, CAU, Imphal, Iroisemba, Manipur during Rabi seasons of 2023-24 and 2024-25 to screen pea varieties against pea aphids (Acrythosiphon pisum). A total of 9 cultivars/varieties were sown on 27th October of 2023 and 30th October of 2024 and all the recommended agronomical practices except for the insecticidal treatments were done to growing of crop. 
A Randomized Block Design (RBD) was employed with a plot size of 3m X 1.2m (3.6m2) and three replications. The spacing maintained was 45cm x 10cm for both the rabi seasons. Population of aphids were done by counting of nymphs and adults present on 10 cm top apical shoots on 5 randomly selected plants from each plot at weekly interval in morning hours starting with 30 DAS visually. The collected data were tabulated into transformed values and subjected to statistical analysis using the Analysis of Variance technique at a 5% level of significance. For evaluating the aphid population and visual plant damage score, a scale given by Chouhan (2022) is used which is given hereunder.
Table 1. Mean Aphid population and its response
	Sl.no.
	Mean aphid population/10cm apical shoots
	Category

	1.
	19.57-24.02
	Least susceptible

	2.
	24.03-25.18
	Moderately susceptible

	3.
	>25.18
	Highly susceptible



3.RESULTS AND DISCUSSION
Nine pea cultivars/varieties were tested for relative resistance to pea aphids during the rabi seasons of 2023–2024 and 2024–2025. Five randomly chosen plants were examined for infestations every week from the time pea aphids first appeared until they disappeared. On 30 DAS, the first observation was recorded and continued till 107 DAS.
During the rabi season of 2023-24, the mean population of aphids presented in Table 3. was in the range of 20.11 to 30.07 aphids per 10cm shoot per plant. There were significant differences with respect to aphid population on the variety/cultivar under study. It was found that the lowest mean aphid population i.e., 20.11 aphids per 10 cm shoot per plant was found on the variety GS-10 followed by Kanchan (20.21 aphids/10 cm shoots/plant) and NS-100 (20.75 aphids/10 cm shoots/plant) which were found statistically at par with each other and were rated as less susceptible according to table no.1. The variety Makuchabi recorded highest mean population (30.07 aphids/10 cm shoots/plant) followed by Rachna (check) (26.52 aphids/10 cm shoots/plant) and were rated as Highly susceptible (table no. 1). Among the 9 varieties 7 varieties were rated as less susceptible and 2 varieties (Makuchabi and Rachna) were rated as highly susceptible (in accordance with table 1). None of the varieties fall under the moderately susceptible category.  In rabi season of 2024-25, the incidence of aphid was recorded in range of 20.19 to 29.98 aphids /10 cm long shoots/plants. The maximum population were recorded in variety Makuchabi (29.98 aphids/10 cm shoots/plant) followed by Rachna (26.69 aphids/10 cm shoots/plant) which were statistically at par with each other  and were rated as Highly susceptible (table1) and minimum population was observed in GS-10 (20.19 aphids/10 cm shoots/plant) followed by Kanchan (20.52 aphids/10 cm shoots/plant), NS 100 (20.94 aphids/10 cm shoots/plant) which were found statistically at par with each other and were rated as less susceptible according to table 1.The same pattern goes for pooled mean aphid population for both the year, 2023-24 and 2024-25 rabi seasons, in which the highest aphid population was observed in Makuchabi (30.03 aphids/ 10 cm shoots/plant) and the minimum was observed in GS-10 (20.15 aphids/ 10 cm shoots/plant) followed by Kanchan (20.36 aphids/ 10 cm shoots/plant) and NS-100 (20.85 aphids/ 10 cm shoots/plant) which were statistically par with each other. None of the varieties fall under the moderately susceptible category. The results of Wale (2002) also support the current findings. Previously a minor problem in Ethiopia, the pea aphid Acyrthosiphon pissum (Harris) has recently become a significant pest of field peas (Pisum sativum L.) in the northwest region. The findings also support those of Patel et al. (2010), who found that the highest aphid population on mungbean was 10.22 aphids per 10 cm of twig. The present study found that seven out of nine cowpea cultivars were less susceptible, two were highly susceptible, and none of the evaluated cultivars or varieties could be classified as moderately susceptible. This result is consistent with the findings of Jayappa and Lingappa (1988) in India, who screened 105 cowpea cultivars against aphids and discovered that only IT 97 and K 556-6 showed some degree of tolerance. The current research partially supports the findings of Bhople et al. (2017), who evaluated the mungbean genotypes against important pests, including spotted pod borer, stem fly, pod weevil, aphid, and whitefly, in mungbean that was sown with a 30-cm x 10-cm spacing. A total of ten genotypes were employed, and the experiment was carried out in three replications using a Randomized Block Design. The PHULE M-702-1 genotype had the lowest mean aphid population (2.78 aphids per inch of shoot per plant), while the PKV AKM genotype had the highest (3.64)













	Varieties
	Population of aphid/ 10 cm apical twigs/plantTable 2. SCREENING OF PEA VARIETIES AGAINST PEA APHID,2023-2024


	
	30DAS
	37DAS
	44DAS
	51DAS
	**58DAS
	65DAS
	72DAS
	79DAS
	86DAS
	93DAS
	100DAS
	107DAS
	MEAN

		Makhyatmubi



	1.60
(1.44) bcd
	8.40
(2.97) a
	37.81
(6.15) a
	36.13
(6.01) bcde
	57.33
(7.57) b
	50.50
(7.10) bcd
	26.07
(5.10) ab
	22.00
(4.69) abcde
	21.13
(4.60) cde
	7.40
(2.72) bcde
	6.40
(2.53)
bcde
	3.67
(1.91) c
	22.43
(4.79) de

	Makuchabi
	4.47
(2.23) h

	17.47
(4.17) c
	33.47
(5.78) c
	46.37
(6.81) h
	71.83
(8.47) d
	60.73
(7.79) f
	33.03
(5.75) d
	30.47
(5.51) h
	30.36
(5.51) h
	12.93
(3.58) h
	9.20
(3.03) h
	6.00
(2.45) e
	30.07
(5.53) h

	Mucio
	2.27
(1.65) bcdefg
	9.73
(3.11) a
	28.27
(5.31) a
	37.00
(6.08) cdef
	58.07
(7.62) b
	52.50
(7.24) d
	27.13
(5.21) b
	23.13
(4.81) bcdef
	24.13
(4.91) f
	8.00
(2.83) cdef
	7.00
(2.65) cdefg
	4.00
(2.00) c
	23.44
(4.89) ef

	Kanchan
	1.33
(1.35) abc
	8.00
(2.83) a
	25.60
(5.06) a
	33.67
(5.80) abc
	53.67
(7.33) ab
	47.20
(6.87) ab
	24.00
(4.90) a
	20.00
(4.46) a
	17.93
(4.23) a
	5.00
(2.24) a
	4.00
(2.00) a
	2.07
(1.44) a
	20.21
(4.55) ab

	Welcome
	2.00
(1.58) bcdef
	9.27
(3.02) a
	28.40
(5.32) a
	36.20
(6.02) cdef
	57.33
(7.57) b
	50.90
(7.13) cd
	26.53
(5.15) b
	22.53
(4.75) abcdef
	21.20
(4.60) cde
	7.80
(2.79) bcdef
	6.80
(2.61) cdef
	3.80
(1.95) c
	22.73
(4.82) def

	Arkel
	1.93
(1.46) bcde
	8.67
(2.90) a
	26.13
(5.11) a
	35.03
(5.90) abcd
	55.00
(7.42) ab
	48.90
(6.99) abcd
	25.60
(5.06) ab
	21.67
(4.65) abcd
	19.73
(4.44) acd
	7.00
(2.65) bcd
	6.00
(2.45) bcd
	3.00
(1.73) b
	21.53
(4.69) bcd

	NS 100
	0.33
(0.88) a
	8.80
(2.94) a
	26.00
(5.10) a
	32.40
(5.69) ab
	52.33
(7.23) ab
	47.90
(6.92) abc
	25.93
(5.09) ab
	21.00
(4.580 abc
	19.07
(4.37) abc
	6.80
(2.61) bc
	5.80
(2.41) bc
	2.80
(1.67) b
	20.75
(4.61) abc

	GS10
	1.47
(1.35) abc
	8.33
(2.86) a
	25.93
(5.09) a
	32.00
(5.66) a
	50.07
(7.07) a
	45.60
(6.75) a
	25.07
(5.01) ab
	20.60
(4.54) ab
	18.60
(4.30) ab
	6.20
(2.49) ab
	5.20
(2.28) b
	2.20
(1.48) a
	20.11
(4.54) a

	Rachna T9(CHECK)
	2.53
(1.74) bcdfgh
	15.10
(3.66) b
	33.13
(5.75) b
	41.60
(6.45) g
	64.80
(8.05) c
	56.53
(7.52) e
	30.07
(5.48) c
	26.57
(5.15) g
	27.10
(5.20) g
	10.33
(3.20) g
	7.60
(2.74) efg
	4.60
(2.14) d
	26.52
(5.20) g

	SEm±
	0.17
	0.16
	0.13
	0.11
	0.13
	0.08
	0.08
	0.10
	0.09
	0.11
	0.09
	0.04
	0.04

	CD (p=0.05)
	0.50
	0.49
	0.40
	0.32
	0.40
	0.25
	0.23
	0.31
	0.27
	0.33
	0.26
	0.11
	0.13



Values in parentheses are √𝑥+0.5 transformed values; **DAS indicates days having  maximum mean aphid population 
	Varieties
	Population of aphid/ 10 cm apical twigs/plantTable 3. SCREENING OF PEA VARIETIES AGAINST PEA APHID,2024-2025


	
	30DAS
	37DAS
	44DAS
	51DAS
	**58DAS
	65DAS
	72DAS
	79DAS
	86DAS
	93DAS
	100DAS
	107DAS
	MEAN

		Makhyatmubi



	1.56
(1.43) bcd
	9.33
(3.05) ab
	27.27
(5.50) defg
	36.47
(6.04) bcde
	57.87
(7.61)
bcdef
	50.62
(7.11) bcd
	26.20
(5.12) ab
	22.23
(4.71) abcde
	21.47
(4.63) abcdef
	7.40
(2.72) bcde
	6.67
(2.58) bcdef
	4.00
(2.00) cdef
	22.82
(4.85) cde

	Makuchabi
	4.40
(2.21) h
	13.50
(3.67)
	32.20
(5.67) gh
	42.87
(6.54) g
	73.43
(8.57) h
	60.80
(7.80) f
	33.13
(5.75) d
	30.52
(5.52) h
	35.93
(5.97) h
	12.93
(3.58) h
	12.51
(3.53) h
	6.80
(2.61) h
	29.98
(5.55) g

	Mucio
	2.20
(1.64) bcdefg
	9.97
(3.16) b
	27.87
(5.28) bcdef
	36.80
(6.07) bcdef
	59.00
(7.67) bcdef
	52.42
(7.24) d
	27.08
(5.20) b
	23.00
(4.80) abcdef
	23.87
(4.89) cdef
	8.00
(2.83) cdef
	7.20
(2.68)
cdef
	4.27
(2.06) ef
	23.51
(4.90) de

	Kanchan
	1.39
(1.37) bc
	8.40
(2.89) a
	25.87
(5.09) ab
	33.53
(5.79) ab
	54.00
(7.35) abc
	47.00
(6.86) ab
	24.20
(4.92) a
	20.16
(4.48) a
	18.47
(4.29) a
	5.00
(2.24) a
	4.53
(2.12) a
	3.20
(1.79) abcd
	20.52
(4.58) a

	Welcome
	2.13
(1.62) bcdef
	9.40
(3.07) ab
	30.40
(5.22) abcde
	36.40
(6.03) bcd
	57.47
(7.58) bcde
	50.69
(7.12) cd
	26.30
(5.13) ab
	22.60
(4.75) abcdef
	21.13
(4.60) abcde
	7.80
(2.79) bcdef
	6.67
(2.58) bcde
	3.60
(1.90) bcde
	22.64
(4.80) cd

	Arkel
	1.97
(1.57) bcde
	9.00
(3.00) ab
	26.47
(5.14) abcd
	35.27
(5.94) abc
	55.80
(7.47) bcd
	49.00
(7.00) abcd
	25.80
(5.08) ab
	21.78
(4.67) abcd
	19.73
(4.44) abcd
	7.00
(2.65) bcd
	5.73
(2.39) abcd
	2.80
(1.67) ab
	21.74
(4.72) bc

	NS 100
	0.42
(0.94) a
	9.27
(3.04) ab
	26.33
(5.13) abc
	32.80
(5.73) a
	53.73
(7.33) ab
	47.67
(6.90) abc
	25.62
(5.06) ab
	21.20
(4.60) abc
	19.13
(4.36) abc
	6.80
(2.61) bc
	5.53
(2.35) abc
	3.13
(1.77) abc
	20.94
(4.63) ab

	GS10
	1.50
(1.36) b
	8.60
(2.93) ab
	25.13
(5.01) a
	32.73
(5.72) a
	50.67
(7.12) a
	45.68
(6.76) a
	25.00
(5.00) ab
	20.78
(4.56) ab
	18.80
(4.32) ab
	6.20
(2.49) ab
	5.00
(2.21) ab
	2.40
(1.55) a
	20.19
(4.55) a

	Rachna T9(CHECK)
	2.60
(1.75) defg
	11.80
(3.43)
	31.07
(5.57) efgh
	39.67
(6.29) cdefg
	65.73
(8.11) g
	56.72
(7.53) e
	30.23
(5.49) c
	26.68
(5.16) g
	29.47
(5.43) g
	10.33
(3.20) g
	9.77
(3.10) g
	5.63
(2.35) g
	26.69
(5.25) g

	SEm+-
	0.11
	0.08
	0.12
	0.10
	0.11
	0.08
	0.09
	0.11
	0.18
	0.11
	0.13
	0.08
	0.04

	CD (p=0.05)
	0.34
	0.23
	0.36
	0.30
	0.34
	0.25
	0.26
	0.32
	0.53
	0.33
	0.40
	0.25
	0.13



Values in parentheses are √𝑥+0.5 transformed values; **DAS indicates days having maximum mean aphid population 

 
	Varieties
	Population of aphid/ 10 cm apical twigs/plantTable 4. SCREENING OF PEA VARIETIES AGAINST PEA APHID (POOLED FOR 2023-24 AND 2024-25)


	
	30DAS
	37DAS
	44DAS
	51DAS
	**58DAS
	65DAS
	72DAS
	79DAS
	86DAS
	93DAS
	100DAS
	107DAS
	MEAN

		Makhyatmubi



	1.58
(1.44) bcd

	9.07
(3.01) ab
	29.25
(5.40) bcdefg

	36.30
(6.02) b

	57.60
(7.59) bcdef

	50.56
(7.11) bcde

	26.13
(5.11) bcde

	22.11
(4.70) abcde

	21.30
(4.62) bcdef

	7.20
(2.68) bcd

	6.53
(2.55) cde

	3.83
(1.96) de

	22.62
(4.81) de


	Makuchabi
	4.43
(2.22) h

	15.48
(3.93) d

	35.14
(5.93) h
	44.62
(6.68) d
	72.63
(8.52) h
	60.77
(7.80) h
	33.08
(5.75) h
	30.43
(5.51) h
	33.15
(5.75) h
	13.32
(3.64) h
	10.86
(3.29) h
	6.40
(2.53) g
	30.03
(5.52) h

	Mucio
	2.23
(1.65) bcdefg

	9.85
(3.14) ab

	28.07
(5.30) abcdef
	36.90
(6.07) b
	58.53
(7.64) cdef
	52.46
(7.24) def
	27.11
(5.21) bcdef
	23.07
(4.80) bcdef
	24.00
(4.90) ef
	8.20
(2.86) def
	7.10
(2.66) defg
	4.13
(2.03) de
	23.47
(4.90) ef

	Kanchan
	1.36
(1.36) b

	8.20
(2.86) a
	25.73
(5.07) ab
	33.60
(5.80) a
	53.83
(7.34) abc
	47.10
(6.86) ab
	24.10
(4.91) a
	20.08
(4.47) a
	18.20
(4.27) a
	5.23
(2.29) a
	4.27
(2.06) a
	2.63
(1.62) ab
	20.36
(4.57) ab

	Welcome
	2.07
(1.60) bcdef

	9.33
(3.05) ab
	27.83
(5.27) abcde
	36.30
(6.02) b
	57.40
(7.58) bcde
	50.79
(7.13) cdef
	26.42
(5.14) abcdef
	22.57
(4.75) abcdef
	21.17
(4.60) abcde
	7.90
(2.81) cdef
	6.73
(2.59) cdef
	3.70
(1.92) d
	22.68
(4.81) de

	Arkel
	1.95
(1.55) bcde

	8.70
(2.95) ab
	26.30
(5.13) abcd
	35.15
(5.92) b
	55.40
(7.44) bcd
	48.95
(7.00) abcd
	25.70
(5.07) abc
	21.72
(4.66) abc
	19.73
(4.44) abcd
	7.27
(2.70) bcde
	5.87
(2.42) bcd
	2.90
(1.70) bc
	21.64
(4.70) bcd

	NS 100
	0.38
(0.91) a

	8.97
(2.99) ab
	26.17
(5.12) abc
	32.60
(5.71) a
	53.03
(7.28) ab
	47.78
(6.91) abc
	25.78
(5.08) abcd
	21.10
(4.59) abcd
	19.10
(4.37) abc
	6.63
(2.57) bc
	5.67
(2.38) bc
	2.97
(1.72) bc
	20.85
(4.62) abc

	GS10
	1.48
(1.36) bc

	8.47
(2.90) ab
	25.53
(5.05) a
	32.37
(5.69) a
	50.37
(7.10) a
	45.64
(6.75) a
	25.04
(5.00) ab
	20.69
(4.55) ab
	18.70
(4.31) ab
	6.10
(2.46) ab
	5.10
(2.25) ab
	2.30
(1.52) a
	20.15
(4.54) a

	Rachna T9(CHECK)
	2.57
(1.75) defg

	12.60
(3.55) c

	32.10
(5.66) gh
	40.63
(6.37) c
	65.27
(8.08) g
	56.63
(7.52) g
	30.15
(5.48) g
	26.62
(5.16) g
	28.28
(5.32) g
	10.60
(3.25) g
	8.68
(2.93) g
	5.12
(2.26) f
	26.60
(5.20) g

	SEm+-
	0.12
	0.10
	0.11
	0.07
	0.11
	0.08
	0.08
	0.11
	0.11
	0.09
	0.09
	0.05
	0.04

	CD (p=0.05)
	0.37
	0.30
	0.33
	0.20
	0.32
	0.25
	0.24
	0.32
	0.34
	0.27
	0.27
	0.14
	0.13



Values in parentheses are √𝑥+0.5 transformed values, **DAS indicates days having maximum mean aphid population. 

Table 5.  RESPONSE OF VARIETIES/CULTIVARS TO APHID POPULATIONS
	SL.NO.
	TREATMENTS (VARIETIES)
	MEAN
	RESPONSE

	1
	Makhyatmubi 

	20.11 TO 23.44

	Least susceptible


	2
	Mucio

	
	

	3
	Kanchan 11 

	
	

	4
	Welcome 2010 

	
	

	5
	Arkel 

	
	

	6
	NS 100 

	
	

	7
	GS10 

	
	

	8
	Makuchabi 

	>25.18

	Highly Susceptible


	9
	Rachana 

	
	




4.CONCLUSION
The varieties;Makuchabi and Rachna were found to be highly susceptible and the varieties; Makhyatmubi, Mucio, Kanchan 11,Welcome 2010, Arkel, NS 100 and GS10 were found to be least susceptible.The average number of aphids per plant per 10 cm of plant shoots varied between 20.11 and 30.07 aphids/plant and between 20.19 and 29.98 aphids/plant during the 2023–24 and 2024–25 rabi seasons. The pea cultivar Makuchabi had the largest mean aphid population, whereas GS-10 had the lowest in seasons. Two of the nine cultivars (Makuchabi and Rachna) were found to be highly Susceptible, while the remaining seven (Makhyatmubi, Mucio, Kanchan, Welcome 2010, Arkel, NS-100, GS-10) were shown to be the least susceptible.By finding resistant varieties, we can combat pea aphids with more focused and long-lasting tactics, lowering the need for chemical pesticides and limiting crop losses. These resistant varieties/cultivars may also be useful genetic resources for upcoming breeding initiatives that seek to create more resistant cultivars and advance the field of integrated pest management in pea production.
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