Screening of Mungbean Germplasm Against Pod Borer Complex in Raipur, Chhattisgarh


ABSTRACT
	The field experiment was conducted at the Research cum Instructional farm, IGKV, Raipur (C.G.) during Kharif 2024 to screen 87 mungbean germplasm lines against the pod borer complex. Out of 87 germplasm it was seen 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).  Resistance categorization revealed 25 lines as resistant, 38 as moderately resistant, 16 as tolerant, 6 equivalents to the check variety, and 2 as moderately susceptible. No lines were immune, highly resistant, susceptible, or highly susceptible, indicating a narrow resistance spectrum.
Keywords:  Mungbean, Germplasm, Screening, pest resistance, Helicoverpa armigera, Maruca vitrata.
Introduction
	Mungbean [Vigna radiata (L.) Wilczek] is the third most important pulse crop farmed in India among the major pulse crop accounting for roughly 16% of the country's total pulse area. Green gram, Vigna radiata (L.) Wilczek, is one of the most significant pulse crops in many Asian countries, including India, where the diet is mostly cereal base. Mungbean is an important source of protein and several essential micronutrients for both human and domestic animals. They’re highly rich in protein, fibre, and vitamins, as well as providing amino acids.
	The area under green gram has increased in the last two decades mainly because of the availability of short duration cultivars but a multitude of pests continues to hinder productivity due to infestation from germination to maturity of the crop. The insect pests reported on green gram includes spotted pod borer, Maruca testulalis (Geyer) is destructive pest of green gram and cause economic losses of 20 to 25% and yield losses of 2 to 84% (Vishakanthaiah and Jagadeesh B 1980). Zahid et al, (2008) reported 20 to 30% pod damage in mung bean. Gram pod borer, Helicoverpa armigera (Hubner) larvae feed on leaves and terminal buds as well as developing seeds.
Material and Methods
	The experiment was conducted during the Kharif season of 2024 at the Research and Instructional Farm of Indira Gandhi Krishi Vishwavidyalaya, Raipur (C.G.). A total of eighty-six mungbean germplasm lines, including the susceptible check variety Pusha Vishal, were evaluated using a Randomized Block Design (RBD) with two replications. Each genotype was planted in four rows, each measuring 2 meters in length, with a spacing of 30 cm between rows and 10 cm between plants. Sowing took place on August 1st, 2024. Observations were recorded weekly on five randomly selected plants per genotype, focusing on pod borer infestation percentage and yield-related traits.
(i) Pod damage (%):  Percentage of pod damage was assessed on the basis of shape and size of the hole of different pod borers in 100 randomly collected pods from each plot at the time of harvest. The nature of damage of
a.  Helicoverpa armigera is large round and regular holes on the pods while
b.  Maruca vitrata cause irregular holes and scrapping on the pods.
(ii) Yield Parameters: Grain yield was recorded at the time of harvest. 

Afterward, the total number of pods and the number of damaged pods by pod borers on each demarcated plant were counted and converted into percentage. The percentage of pod damaged and grain yield kg/ha were estimated with the help of following formula:
 Pod Damage (%) =
Number of infested pods
       Total Number of pods (Healthy + Damage)
X
100

Grain yield(kg/ha) =
        Weight of grains in kg/plot
     Plot area in m2
X
10,000


	The percentage of pod damage at maturity of test entry is compared with that of the check cultivar in the trial. The test entries are then graded using a formula derived from Abott (1925):

     Pest Resistance (%) =
P.D. of check – P.D. of test genotype
       P.D. check
X
100

Where, 
P.D. = Mean of per cent pod damaged
list 1 : The pest incidence percentage is then converted to 1 to 9 rating adopting the following scale
	Pest Resistant %
	Score
	Pest Resistance Rating (PRR)

	100
	1
	Immune

	75 to 99
	2
	Highly resistant

	50 to 75
	3
	Resistant

	25 to 50
	4
	Moderately resistant

	10 to 25
	5
	Tolerant

	-10 to 10
	6
	Equal to check

	-25 to -10
	7
	Moderately susceptible

	-50 to -25
	8
	Susceptible

	-50 or less
	9
	Highly susceptible


(Source: Technical program, IIPR, Kanpur 2023)
Result and Discussion
	Data on the pod borer complex, specifically Helicoverpa armigera damage, were recorded at the crop's harvesting stage. The mungbean germplasm exhibited significant variation in pod damage percentage, ranging from 1.25% to 12.00%. Among the evaluated entries, the lowest pod damage caused by H. armigera was observed in germplasm DGGV 2 (1.25%), while the highest damage was recorded in germplasm MI 13-47 AVT–1 (12.00%) (Table 1).
	Our findings are similar with the findings of Yadav et al., (2021), who estimated the minimal percentages of pod infestations by H. armigera in the four genotypes KU-99-05, Azad Urd-1, Shekhar-2, and PU-6 were noticed 5.83, 6.17, 8.50 and 9.83 per cent, respectively. Kol et al., (2022) tested seventy-six germplasm during Kharif and the minimum pod damage per cent was 0.5 in OBGG 109 and maximum was 10.5 in BCM 20-9.
	Similar to this, Banu et al., (2007) found fifteen germplasm lines for resistance to H. armigera and discovered that ICPL – 13201 had the lowest pod damage (25%) and greatest yield (60.35%), followed by ICPL-13028 (28%) and ICPL-11964 (29%).
	Similarly, data on Maruca vitrata damage were recorded at the harvesting stage of the crop. The mungbean germplasm exhibited significant variation in pod damage percentage, ranging from 2.25% to 10.50%. Among the tested entries, the lowest pod damage due to M. vitrata was observed in germplasm LGG 460 (2.25%), while the highest damage was recorded in germplasm RMG 1252 (10.50%) (Table 1).
	Our findings are also in agreement with the findings of Singh and Singh (2014) who tested the 30 mungbean genotypes against Maruca vitrat, in which RVSm-11-4, DGGS-4 and BM-2002-2. Kol et al., (2022) tested seventy-six germplasm of Mungbean and she was found that the minimum pod damaged by M. vitrata was 1.00 per cent in BM-4 and maximum 14.00 per cent in OBFF104.
	Similarly, Sandhya Rani et al., (2014) found the preference of M. vitrata in five genotypes, where KM-9-128, KM-9-136, RMG-492, LGG-527, and LGG-538 were found to be tolerant, while the susceptibility of the other twenty-one genotypes ranged from 12.59 per cent (IPM-02-03 and LGG-522) and thirteen genotypes were highly susceptible ranging from 43.25 per cent (KM-8-662). The others were extremely vulnerable, with a range of 20.21 (UPM-99-3) to 40.0 (KM-224) per cent.
	Srivastava and Singh (2017) also observed that, KM2348 (19.26%) has the highest proportion of pod damage by M, vitrata, followed by BM 2012-9 (16.51%) AKM 13-17 (16.40%), PM 4 (15.06%) and IPM 312-20 (15.06%). Based on per cent pod damage and the Pest Susceptibility Rating (PSR) score, VGG 10-008 was shown to be the genotype that was least susceptible to the spotted pod borer.
	The overall incidence of the pod borer complex was evaluated based on total pod damage percentage at the crop’s harvesting stage. Significant variation was observed among the germplasm, with total pod damage ranging from 4.25% to 21.50%. The lowest damage was recorded in germplasm LGG 460(5) (4.25%), which was statistically comparable to IPM 21-15-1 (5.35%) and MH 2-15 (5.50%). In contrast, the highest total pod damage was observed in germplasm KOPERGAON (3), with 21.50% (Table 1).

 
[image: ]            [image: ]Plate.1: Spotted pod borer (M. vitrata)
Plate.2: Gram pod borer (H. armigera)


Grain Yield
	Grain yield among the mungbean genotypes varied considerably, ranging from 499.67 kg/ha to 1163.00 kg/ha. The highest yield was recorded in genotype SML 1082(1), producing 1163.00 kg/ha, followed by GJM 1824 with 1133.33 kg/ha. In contrast, the lowest yield was observed in genotype MI 2023-1 AVT-1 (499.67 kg/ha), closely followed by MH 18-181 (500.33 kg/ha) (Table 1).
	The present findings are in agreement with the findings of Srivastava and Singh (2017) who discovered that the lowest grain yield was from KM 2348 (416 kg/ha), as compared to check cultivar, HUM-12 (590 kg/ha), and that the maximum grain yield was recorded from VGG 10-008 (819 kg/ha), which was substantially different from other genotypes. Singh and Singh (2014) also observed that AKM-4 had the highest yield, which was then followed by KM-2293, AKM-09-2, IPM-3066, and ML-1628.
	Similarly, Kol er al., (2022), who reported that the maximum grain yield was obtained by the germplasm KM 2241 (1343.34 kg/ha), followed by MH 1142 (1260.00 kg/ha). In contrast, genotype IPM 1604-1 has the lowest grain yield (730.00 kg/ha), followed by germplasm IPM 20-2 (890.00 kg/ha).
	Table 1: Per cent pod damage by pod borers and grain yield in different germplasm of mungbean (Kharif 2024)

	S. NO
	Germplasm
	% Pod damage
	Total % pod damage
	PRR
	Yield (kg/ha)

	
	
	M. vitrata
	H. armigera
	
	
	

	1
	AKM 8802
	5.00(12.85)
	4.25(11.63)
	9.25(17.68)
	3
	590.33

	2
	BCM 20-5 AVT-1
	6.85(15.11)
	3.75(11.10)
	10.60(18.99)
	3
	743.33

	3
	BCM 23-2
	9.25(17.66)
	6.25(14.11)
	15.50(23.00)
	5
	643.33

	4
	BM 2021-1
	6.20(13.97)
	5.50(13.50)
	11.70(19.71)
	4
	503.33

	5
	CGG 23018
	8.75(17.15)
	2.25(8.50)
	11.00(19.35)
	4
	566.67

	6
	COGG 912 (CO 7)
	7.25(14.07)
	6.45(14.66)
	13.70(21.42)
	4
	579.67

	7
	CO 5 (SRR)
	8.00(16.42)
	3.75(11.10)
	11.75(20.02)
	4
	650.00

	8
	DGG 214 AVT-1
	8.50(16.76)
	4.50(12.07)
	13.00(20.89)
	4
	593.00

	9
	DGG 24-1
	8.00(16.42)
	4.75(12.21)
	12.75(20.83)
	4
	800.00

	10
	DGGV 2 (SMY)
	10.40(18.53)
	2.75(9.53)
	13.15(21.04)
	4
	779.67

	11
	SML 1082 (1)
	6.90(15.12)
	5.50(13.19)
	12.40(20.34)
	4
	1163.0

	12
	DGGV 2 (1)
	6.00(14.12)
	6.00(14.12)
	12.00(20.26)
	4
	976.33

	13
	KOPERGAON (1)
	5.50(13.33)
	5.00(12.27)
	10.50(18.88)
	3
	680.33

	14
	LGG 460 (1)
	9.60(17.86)
	2.10(8.12)
	11.70(19.93)
	4
	703.00

	15
	CO 5 (1)
	3.50(10.52)
	5.50(13.01)
	9.00(17.39)
	3
	673.67

	16
	GJM 1824
	2.60(7.73)
	3.75(11.10)
	6.35(14.12)
	3
	1133.33

	17
	GM 6 
	8.70(17.00)
	6.25(14.11)
	14.95(22.44)
	5
	527.00

	18
	IGKM 2021-4
	8.35(16.73)
	4.75(12.21)
	13.10(21.02)
	4
	693.00

	19
	IPM 1718-3 AVT-1
	7.35(15.47)
	7.50(15.67)
	14.85(22.34)
	5
	569.67

	20
	IPM 21-15-1
	2.75(9.45)
	2.60(9.24)
	5.35(13.29)
	3
	1120.33

	21
	IPM 2-14
	7.75(16.10)
	8.00(16.13)
	15.75(23.18)
	5
	553.33

	22
	IPM 2-3
	7.85(16.22)
	5.00(12.49)
	12.85(20.80)
	4
	680.33

	23
	IPM 410-3
	6.50(14.72)
	3.00(9.93)
	9.50(17.93)
	3
	577.00

	24
	IPM 512-1
	7.45(15.79)
	4.50(12.07)
	11.95(20.11)
	4
	636.33

	25
	JLPM 809-12
	9.00(17.41)
	5.25(13.05)
	14.25(22.06)
	5
	783.00

	26
	SML 1082 (2)
	4.00(11.44)
	4.25(11.88)
	8.25(16.66)
	3
	933.00

	27
	DGGV 2 (2)
	7.60(15.97)
	5.50(13.43)
	13.10(21.13)
	4
	797.00

	28
	KOPERGAON (2)
	2.30(7.98)
	3.75(11.00)
	6.05(13.79)
	3
	840.33

	29
	LGG 460 (2)
	4.40(12.02)
	4.50(12.07)
	8.90(17.87)
	3
	513.67

	30
	CO 5 (2)
	7.75(16.05)
	9.60(17.57)
	17.35(24.26)
	6
	793.33

	31
	KOPERGAON (SLC)
	7.85(16.03)
	3.25(10.31)
	11.10(19.23)
	4
	766.33

	32
	LGG 460 (SLC)
	2.70(9.43)
	4.25(11.76)
	6.95(15.18)
	3
	776.33

	33
	LGG 657 AVT-1
	10.25(18.63)
	4.50(12.07)
	14.75(22.48)
	5
	773.00

	34
	LGG 685 AVT-1
	3.80(9.59)
	6.50(14.49)
	10.30(18.69)
	3
	759.67

	35
	MGG 527
	7.30(15.65)
	3.75(10.84)
	11.05(19.29)
	4
	746.33

	36
	MH 1142
	8.60(16.99)
	4.75(12.47)
	13.35(21.32)
	4
	1057.00

	37
	MH 1762
	7.35(15.36)
	5.30(12.63)
	12.65(20.18)
	4
	783.33

	38
	MH 1772
	10.00(18.40)
	6.50(14.36)
	16.50(23.80)
	5
	783.67

	39
	MH 18-181
	7.10(15.44)
	4.75(12.57)
	11.85(20.12)
	4
	500.33

	40
	MH 2-15
	3.65(10.71)
	1.85(7.38)
	5.50(13.09)
	3
	1079.67

	41
	SML 1082 (3)
	4.40(11.90)
	4.25(11.63)
	8.65(16.78)
	3
	570.00

	42
	DGGV 2 (3)
	10.35(18.52)
	5.75(13.84)
	16.10(23.47)
	5
	613.33

	43
	KOPERGAON (3)
	9.75(18.18)
	11.75(20.01)
	21.50(27.60)
	7
	669.67

	44
	LGG 460(3)
	4.50(11.92)
	7.50(15.87)
	12.00(20.22)
	4
	533.67

	45
	CO 5 (3)
	7.25(15.59)
	10.00(18.40)
	17.25(24.53)
	6
	533.33

	46
	MI 2023-1 AVT-1
	10.25(18.60)
	8.25(16.59)
	18.50(25.46)
	6
	499.67

	47
	MI 13-47 AVT-1
	9.25(17.57)
	12.00(20.21)
	21.25(27.34)
	7
	520.00

	48
	ML 1808
	9.00(17.29)
	8.50(16.91)
	17.50(24.70)
	6
	590.33

	49
	ML 1839
	9.50(17.64)
	4.50(12.07)
	14.00(21.64)
	5
	563.67

	50
	ML 3044
	7.25(15.55)
	5.00(12.71)
	12.25(20.33)
	4
	580.33

	51
	ML 818
	8.25(16.64)
	5.00(12.49)
	13.25(21.31)
	4
	713.03

	52
	OBGG 114
	6.80(14.91)
	1.85(7.69)
	8.65(16.87)
	3
	666.30

	53
	OUM 11-5
	5.80(13.67)
	5.55(13.45)
	11.35(19.67)
	4
	620.00

	54
	PKV AKM 4
	8.25(16.46)
	7.00(15.29)
	15.25(22.82)
	5
	620.30

	55
	PM - 4
	5.75(13.27)
	6.00(14.12)
	11.75(19.72)
	4
	793.30

	56
	SML 1082 (4)
	10.00(18.23)
	6.25(14.44)
	16.25(23.71)
	5
	623.00

	57
	DGGV 2 (4)
	8.75(17.18)
	3.75(10.84)
	12.50(20.60)
	4
	603.00

	58
	KOPERGAON (4)
	9.00(17.34)
	5.00(12.65)
	14.00(21.76)
	5
	990.30

	59
	LGG 460(4)
	7.75(16.05)
	5.90(14.01)
	13.65(21.66)
	4
	760.30

	60
	CO 5 (4)
	6.90(15.21)
	5.50(13.54)
	12.40(20.61)
	4
	683.70

	61
	PM 2111
	7.50(15.81)
	4.00(11.44)
	11.50(19.70)
	4
	503.40

	62
	PM 707-5
	6.75(14.84)
	3.50(10.29)
	10.25(18.27)
	3
	639.70

	63
	Pusa 0672
	8.50(16.76)
	4.10(11.64)
	12.60(20.63)
	4
	599.70

	64
	Pusa 1371
	8.00(16.42)
	5.25(12.53)
	13.25(21.19)
	4
	626.70

	65
	Pusa M 24-71
	10.50(18.56)
	5.50(13.43)
	16.00(23.25)
	5
	723.00

	66
	RM 03-79 AVT-1
	5.05(12.37)
	3.00(9.74)
	8.05(15.89)
	3
	806.67

	67
	RMB 15-14 AVT-1
	9.20(17.63)
	5.50(13.33)
	14.70(22.44)
	5
	556.30

	68
	RMB 16-12
	5.00(12.65)
	3.50(10.75)
	8.50(16.76)
	3
	1096.30

	69
	RMG 1252
	10.50(18.77)
	7.75(15.11)
	18.25(24.77)
	6
	776.70

	70
	RVSM 22-13 AVT-1
	5.40(13.02)
	4.52(11.86)
	9.92(17.79)
	3
	607.00

	71
	SML 1082 (5)
	6.50(14.67)
	4.50(12.07)
	11.00(19.19)
	4
	703.00

	72
	DGGV 2 (5)
	5.00(12.27)
	1.25(5.74)
	6.25(13.64)
	3
	740.33

	73
	KOPERGAON (5)
	7.85(16.25)
	3.25(9.64)
	11.10(19.29)
	4
	639.70

	74
	LGG 460(5)
	2.25(8.61)
	2.00(8.06)
	4.25(11.84)
	3
	1067.00

	75
	CO 5 (5)
	5.75(13.71)
	2.75(9.28)
	8.50(16.68)
	3
	846.67

	76
	RVSM 22-8
	4.20(11.76)
	4.90(12.23)
	9.10(17.45)
	3
	680.30

	77
	SGC 26
	9.00(17.42)
	2.75(8.48)
	11.75(19.86)
	4
	869.67

	78
	SKNM 2312
	6.75(15.03)
	4.75(12.36)
	11.50(19.79)
	4
	546.30

	79
	SML 1115
	7.40(15.43)
	6.50(14.54)
	13.90(21.50)
	4
	560.30

	80
	SNL 1082 (SMY)
	6.00(13.71)
	8.75(17.11)
	14.75(22.31)
	5
	673.70

	81
	TRCM 16-22
	7.25(15.59)
	4.77(12.54)
	12.02(20.23)
	4
	567.00

	82
	VBN 4
	3.00(9.24)
	5.00(12.65)
	8.00(15.86)
	3
	653.00

	83
	VBN 5
	5.00(12.27)
	5.50(13.43)
	10.50(18.47)
	3
	953.00

	84
	VGG 20-157 AVT-1
	7.90(16.28)
	5.00(12.77)
	12.90(20.94)
	4
	566.70

	85
	LGG 717
	9.90(18.30)
	5.75(13.78)
	15.65(23.23)
	5
	623.00

	86
	VGG 20-235
	7.25(15.33)
	6.25(14.10)
	13.50(21.33)
	4
	600.00

	87
	Push Vishal (S.C.)
	8.75(17.18)
	9.25(17.69)
	18.00(25.08)
	6
	789.30

	CD @ 5%
	-
	6.33
	4.55
	5.72
	-
	189.77

	Se(m)
	-
	2.25
	1.61
	2.03
	-
	67.38

	CV
	-
	21.16
	18.01
	14.28
	-
	26.92

	Figure in parenthesis is angular transformed value.


















Fig 1: Per cent pod damage due to pod borer complex in mungbean germplasm (Kharif 2024)

    

Fig 2: per cent pod damage due to pod borer complex in mungbean germplasm (Kharif 2024)


  
Fig 3: Per cent pod damage due to pod borer complex in mungbean germplasm (Khari 2024)

          
Fig 4(a): Total per cent pod damage by gram pod borer (Helicoverpa armigera) and spotted pod borer (Maruca vitrata) in mungbean germplasm (Kharif 2024).


 
Fig 4(b): Total per cent pod damage by gram pod borer (Helicoverpa armigera) and spotted pod borer (Maruca vitrata) in mungbean germplasm (Kharif 2024). 
  
Fig 4(c): Total per cent pod damage by gram pod borer (Helicoverpa armigera) and spotted pod borer (Maruca vitrata) in mungbean germplasm (Kharif 2024).

	Table 2: Reaction of mungbean germplasm against pod borers during Kharif 2024

	Pest resistance rating (PRR)
	Categories
	Total % pod damage by pod borers
	Grain yield
(kg/ha)
	No. of germplasm
	Germplasm

	1
	Immune
	-
	-
	-
	-

	2
	Highly resistant
	-
	-
	-
	-

	3
	Resistant
	4.25 - 10.60
	513.67–1133.33
	25
	AKM 8802, BCM 20-5 AVT-1, KOPERGAON (1), CO 5(1), GJM 1824, IPM 21-15-1, IPM 410-3, SML 1082 (2), KOPERGAON (2), LGG 460 (2), LGG 460 (SLC), LGG 685 AVT-1, MH 2-15, SML 1082 (3), OBGG 114, PM 707-5, RM 03-79 AVT-1, RMB 16-12, RVSM 22-13 AVT-1, DGGV 2 (5), LGG 460 (5), CO5(5), RVSM 22-8, VBN 4, VBN 5

	4
	Moderate resistant
	11.00 - 13.90
	500.33–1163.00
	38
	VGG 20-235, VGG 20-157 AVT-1, TRCM 16-22, SML 1115, SKNM 2312, SGC 26, KOPERGAON (5), SML 1082 (5), Pusa 1371, Pusa 0672, PM 2111, CO5(4), LGG 460 (4), DGGV 2 (4), PM – 4, OUM 11-5, ML 818, ML 3044, LGG 460 (3), MH 180181, MH 1762, MH 1142, MGG 527, KOPERGAON (SLC), DGGV 2 (2), IPM 512-1, IPM 2-3, IGKM 2021-4, LGG 460 (1), DGGV 2 (1), SML 1082 (1), DGGV 2 (SMY), DGG 24-1, DGG 214 AVT-1, CO 5 (SRR), COGG 912 (CO 7 ), CGG 23018, BM 2021-1

	5
	Tolerant
	14.00 - 16.50
	527.00–990.30
	16
	BCM 23-2, GM 6, IPM 1718-3, AVT-1, IPM 2-14, JLPM 809-12, LGG 657 AVT-1, MH 1772, DGGV 2(3), ML 1839, PKV AKM 4, SML 1082 (4), KOPERGAON (4), Pusa M 24-71, RMB 15-14 AVT-1, SNL 1082 (SMY), LGG 717, 

	6
	Equal to check
	17.25 - 18.50
	499.67–793.33
	6
	CO 5 (3), CO 5 (2), MI 2023-1 AVT-1, ML 1808, RMG 1252, Pusha Vishal

	7
	Moderately susceptible
	21.25 - 21.50
	520.00-669.67
	2
	MI 13-47 AVT-1, KOPERGAON (3)

	8
	Susceptible
	-
	-
	-
	-

	9
	Highly susceptible
	-
	-
	-
	-


(Source: Technical program, IIPR, Kanpur 2023)












Conclusion
	A comprehensive evaluation of 87 mungbean germplasm lines against the pod borer complex revealed substantial variation in both resistance and yield performance. Germplasm DGGV 2(5) and LGG 460(5) demonstrated the least pod damage from Helicoverpa armigera and Maruca vitrata, respectively. The highest grain yield was recorded in genotype SML 1082(1), whereas MI 2023-1 AVT-1 exhibited the lowest yield. Based on resistance categorization, 25 genotypes were classified as resistant, 38 as moderately resistant, 16 as tolerant, 6 were comparable to the susceptible check variety, and 2 were moderately susceptible. Notably, no genotypes were categorized as immune, susceptible, or highly susceptible, suggesting a generally moderate to high level of resistance within the screened germplasm pool.
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