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Phenotyping of groundnut genotypes in different environments to identify resistant sources of Alternaria leaf blight



ABSTRACT
Alternaria leaf blight is new emerging foliar fungal disease of rabi-summer groundnut, no groundnut genotypes reported to resistant to this disease. With this objective a  total 36 shortlisted groundnut genotypes including interspecific derivatives; advanced breeding lines and recommended cultivars of rabi-summer season were screened under artificial epiphytotic conditions during four summer 2017, 2018, 2019 and 2020. Four years rigorously screening results indicated that four interspecific derivatives (NRCGCS 176, NRCGCS 180, NRCGCS 196, NRCGCS 298), four advanced breeding lines (PBS 12190, PBS 22131, PBS 22132 and PBS 22133) and one cultivar ICGV 00348 recorded a disease score ≤ 3 on 1-9 scale against score 7 of susceptible check (Narayani, Dh 86, GJG 31). Hence, these groundnut genotypes  identified as a novel source of resistance to Alternaria leaf blight. These can be used in breeding programme to develop resistant groundnut varieties. In addition to cultivar viz., Kadiri 9, Kadiri Haritandra, GJG 17 and ICGS 44 also had a disease score of 4 and thus reported to be medium resistant to Alternaria leaf blight. These cultivars may be recommended directly for cultivation in high disease affected groundnut areas. Based on the yield and resistant to Alternaria leaf blight, ICAR- Indian Institute of Groundnut Research, Junagadh is being utilizing two resistance sources (PBS 22131 and NRCGCS 298) in groundnut breeding for developing high yielding Alternaria leaf blight resistance varieties.
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1. INTRODUCTION
Groundnut (Arachis hypogaea L.) is an important self-pollinated oilseed, food and fodder crop. Groundnut is nutritious and contain rich source of oil (40–60%), protein (25–30%), and carbohydrate (10–20%), it also contains various cardio-protective and anti-carcinogenic compounds (Ko et al., 2017). India produces 11.8 million tons of groundnut annually from an area of about 5.7 million ha area with a productivity of 2067 kg/ha during 2024-25 (DAC&FW 2025). Groundnut is a mainly is a rainfed crop (Kharif season) which accounts an about 86% of the total area and 85% of total production with lower productivity as compared to irrigated (rabi-Summer seasons). Rabi-summer groundnut is mainly grown in seven major states viz., Karnataka, Tamil Nadu, Telangana, Maharashtra, West Bengal, Andhra Pradesh, and Gujarat which account for about 93.3% of 7.0 lakh hectare area and 94.5% of 15.9 lakh ton production of total rabi-summer groundnut of the India during triennial average of 2022-23 to 2024-25 (DAC&FW 2025). Many diseases stresses are known to limit groundnut productivity during rabi-summer season, but among the foliar fungal diseases, Alternaria leaf blight is emerging as a major disease in these rabi-summer groundnut growing states. Alternaria leaf blight reduced 13-22% pod yield and foliage yield 24-63% in groundnut (Kumar et al., 2012). It is a foliar disease affect the quantity and nutritive value of the fodder, resulting low prices in the fodder markets and affects milk production. It is gaining economic importance and has been observed with severe incidence of Alternaria leaf blight in summer groundnut fields of Junagadh, Rajkot and Kuchchh districts of Gujarat. Alternaria is weak opportunistic pathogen which may become severe when the crop is under stress conditions such as poor soil fertility, moisture deficit stress, insect damage, and nutrient deficiency (Kumar et al., 2022). Moisture deficit stress condition in groundnut increases incidence of Alternaria leaf blight from 5.3% to 28.6%, hence moisture deficit stress may predispose the genotypes to Alternaria leaf blight susceptibility (Kumar et al., 2017). Stressed, weak, old, or wounded tissues are more liable to invasion than sound, vigorous tissues (Singh et al., 2015). Withholding of irrigation water for 4 weeks and above, deficiencies of nitrogen, micronutrient (iron and zinc), damage of sucking pests, salinity (4 dsm-1) are the predisposing factors for Alternaria leaf blight (Anonymous, 2019).It has been observed that temperature above 37 oC, relative humidity below 60% and withholding of irrigation water after 33 to 66 days after germination may predispose groundnut crop to Alternaria leaf blight infection (Anonymous, 2018-19). 
 Host plant resistance refers to the heritable qualities of a cultivar to counteract the activities of disease so as to cause minimum per cent reduction in yield as compared to other cultivars of the same species under similar conditions. Host plant resistance is the most cost-effective and safest way to avoid yield losses caused by diseases. Development and growing of suitable resistant varieties are an ideal component at no additional cost, compatible with other methods of disease management and free from environmental hazards. Since very limited information is available on resistance genotypes to Alternaria leaf blight in groundnut and there is no reported cultivars and genotypes source of resistant to Alternaria leaf blight in groundnut Therefore, objective of this research work is to screen  available diverse groundnut genotypes including germplasm, breeding lines, interspecific derivatives and cultivars to identify resistance source for Alternaria leaf blight. Furthermore, identified resistance sources can be utilized in breeding programme for development of resistant groundnut varieties for management of Alternaria leaf blight.

2. MATERIALS AND METHODS

2.1 Experimental materials and site
The experimental material consisted of 36 genotypes shortlisted diverse habit group genotypes including advanced breeding lines, cultivars and interspecific derivatives (Table 1). A total 35, 34, 35 genotypes were screened for resistant to Alternaria leaf blight by infector row technique (susceptible check is sown after 5th row of test genotype) during summer 2017, 2018, 2019 respectively. Only 14 shortlisted identified genotypes were further rigorously screened in replicated trial for Alternaria blight in the summer season of 2020 at ICAR-Directorate of Groundnut Research, Junagadh, Gujarat (Lat. 21o31' N, Long. 70o36' E) in medium black calcareous soil. 
Table 1: Information of groundnut genotypes used in the present study
	SN
	Genotype
	Material
	Pedigree

	1
	Dh 86
	Cultivar
	Dh-40 × Dh-8

	2
	GG 2
	Cultivar
	J-11 × EC-16659

	3
	GG 6
	Cultivar
	CGC-3 × FESR-5-P6-b1-b1-1-1-1-B-B

	4
	GJG 17
	Cultivar
	JSSP-11 × GG-6

	5
	GJG 9
	Cultivar
	GG-2 × PBS-21065; K-98-34-B-3-1-B-B

	6
	GPBD 5
	Cultivar
	TG-49 × GPBD-4

	7
	ICGS 44
	Cultivar
	Selection from natural hybrid population of Robut 33-1

	8
	ICGV 00348
	Cultivar
	ICGV-87290 × ICGV-87846

	9
	J 11
	Cultivar
	Ah-4218 × Ah-4354

	10
	Kadiri Haritandra
	Cultivar
	91/57-2 × PI-476177

	11
	Kadiri 6
	Cultivar
	JL-24 × Ah-316/S

	12
	Kadiri 9
	Cultivar
	Kadiri-4 × Vemana

	13
	NRCGCS 186
	Interspecific derivative
	(C-364 × PBDR 25) × A. oteroi

	14
	NRCGCS 349
	Interspecific derivative
	--

	15
	NRCGCS 74
	Interspecific derivative
	(CT7-1 × SB XI) × A. pusilla

	16
	NRCGCS 176
	Interspecific derivative
	(M 13 × PBDR 25) × A. cardenensis

	17
	NRCGCS 180
	Interspecific derivative
	J 11 × A. Cardenansii

	18
	NRCGCS 196
	Interspecific derivative
	(GAUG 10 × CGC 4018) × A. correntina

	19
	NRCGCS 298
	Interspecific derivative
	J 11 × A. duranensis

	20
	NRCGCS 85
	Interspecific derivative
	(CT 7-1 × SB 11) × A. diogoi

	21
	PBS 12183
	Advanced breeding line
	JCA 16 × GG 2 C

	22
	PBS 12185
	Advanced breeding line
	R 33-1 × ICGV 87280 A

	23
	PBS 12186
	Advanced breeding line
	AK 159 × NRCG 5001

	24
	PBS 12190
	Advanced breeding line
	CS 19 × GG 20

	25
	PBS 22131
	Advanced breeding line
	ICGV 00350 × J 11-p1

	26
	PBS 22132
	Advanced breeding line
	ICGV 00350 × J 11-p2

	27
	PBS 22133
	Advanced breeding line
	ICGV 00350 × J 11-p3

	28
	SG 99
	Cultivar
	ICGV-86829 × ICGV-87160 {ICG (FDRS)-10}

	29
	TAG 24 
	Cultivar
	Selection from TGS-2 (TG-18A × M 13) × TGE-1 (Tall mutant × TG-9)

	30
	TG 37A
	Cultivar
	TG-25 × TG-26

	31
	TG 26
	Cultivar
	BARC-1 (an induced mutant of JL 24) × TG-23

	32
	TG 38B
	Cultivar
	Gamma ray induced mutant from F1 of Girnar 1 × TG-26

	33
	TG 51
	Cultivar
	TG-26 × Chico

	34
	TPG 41
	Cultivar
	TG-28 A × TG-22

	35
	Narayani
	Cultivar
	JL-24 × Ah-316/S

	36
	GJG 31
	Cultivar
	GG-5 × ICGV-90116; K-98-33-B-20-1-B-B


2.2 Field experiment and design
The seeds of each genotype were sown in second week of February in single row of 5 m length at 45 cm spacing between rows and 10 cm between plants. Recommended package of practices was followed for raising of the good crop. The inoculum concentration 10-6 conidia/ml.  Amount of inoculum was 10 ml/ plant or corresponding amount to the plot calculated based on 10 ml/plant basis. Artificial inoculum of pathogen {Alternaria tenuissima (Kunze. Fr) Wiltshire} was sprayed at 40 days after sowing and thereafter at ten days’ interval till 80 days after sowing in the evening (06:00 PM) on infector row as well as test entries for uniform distribution of disease in genotypes. Irrigation was applied next day for creating congenial environment for disease inoculum for rapid multiplication of inoculum and disease spread. Since there is no reported source of resistance to Alternaria leaf blight therefore, first year genotype NRCSCS 74, NRCGCS 349, and NRCGCS 186 were used as resistant check for screening while cultivar Narayani, Dh 86, GG2 and GJG 31 were used as susceptible check. During first three years (Summer 2017 to summer 2019) only 35 genotypes along with susceptible checks were screened in Augmented design thereafter in fourth year (summer 2020) only resistant 14 genotypes with susceptible check GJG 31 were screened in RCB design with three replications for final confirmation of resistance to Alternaria leaf blight. Recommended package of practices was followed for raising of the crop. The observation on disease severity was recorded after week of first spray at 40 days after sowing and final observation was recorded at 100 days after sowing. Disease severity was measured using 1–9 point scale (Subrahmanyam et al., 1995). The extent of blighted leaf area damage by disease in the plants was rated as where 1 = 0%, 2 = 1-5%, 3 = 6 -10%, 4 = 11-20%, 5 = 21-30%, 6 = 31-40%, 7 = 41-60%, 8 = 61-80%, 9 = 81-100% disease severity. Based on leaf damage, genotypes had scored ≤ 3 were resistant, >3-5 were moderately resistant and ≥6 were susceptible. Crop was harvested at maturity and pod yield of ten randomly selected plants were measured and expressed as gram per plant.
2.3 Statistical analysis
Genotypic responses to Alternaria leaf blight over the years were compared and maximum disease score received over the years was assigned as disease score of that genotype. In addition, analysis of variance to pod yield for first three years was worked out using augmentedRCBD’ (Aravind et al., 2023) and further Fischer’s LSD test were performed for separating the mean pod yield values following linear models over three years. The data analysis was performed using version 4.2.1 of the R statistical software (R core team 2024).

3. RESULTS AND DISCUSSION
[bookmark: _Hlk185411425]A total 35 groundnut genotypes including advanced breeding lines, cultivars and interspecific derivatives were screened in the augmented design for resistant to Alternaria leaf blight by infector row technique during summer 2017. NRCSCS 349, NRCSCS 74, NRCSCS 186 was used as resistant check for screening while cultivars Narayani, Dh 86, GG 2 were used as susceptible checks. Maximum disease incidence was observed in the cultivars Narayani which recorded score of 7.0 on 1-9 scale while resistant check genotypes recorded a score 5 on 1-9 scale. Results revealed that four interspecific derivatives viz. NRCGCS 176, NRCGCS 180, NRCGCS 196, NRCGCS 298, four advanced breeding lines viz. PBS 12190, PBS 22131, PBS 22132 and PBS 22133 and five cultivars viz., Kadiri 9, Kadiri Haritandra, ICGV 00348, GJG 17 and ICGS 44 recorded a disease score of ≤3 on 1-9 scale (Table 3). 
During summer 2018, total 34 same groundnut genotypes were screened in the augmented design for resistant to Alternaria leaf blight by infector row technique. NRCSCS 349, NRCSCS 74, NRCSCS 186 was used as resistant check for screening while cultivars Dh 86 and GG 2 was used as susceptible checks. Maximum disease incidence was observed in the cultivars Dh 86 (7.0 on 1-9 scale) while resistant check genotypes recorded a score 5 on 1-9 scale. Results revealed that four interspecific derivatives viz. NRCGCS 176, NRCGCS 180, NRCGCS 196, NRCGCS 298, five advanced breeding lines viz. PBS 12185, PBS 12190, PBS 22131, PBS 22132 and PBS 22133 and six cultivars viz., Kadiri 9, Kadiri Haritandra, ICGV 00348, GJG 17, ICGS 44 and TG 38B recorded a disease score ≤ 3 on 1-9 scale (Table 3). 
During summer 2019, total 35 same groundnut genotypes were screened in the augmented design for resistant to Alternaria leaf blight by infector row technique. NRCSCS 349, NRCSCS 74, NRCSCS 186 was used as resistant check for screening while cultivars Dh 86, GG 2 and GJG 31 was used as susceptible checks. Maximum disease incidence was observed in the cultivars GJG 31 (7.0 on 1-9 scale) while resistant check genotypes recorded a score 5 on 1-9 scale. Results revealed that four interspecific derivatives viz. NRCGCS 176, NRCGCS 180, NRCGCS 196, NRCGCS 298, four advanced breeding lines viz. PBS 12190, PBS 22131, PBS 22132 and PBS 22133 and six cultivars viz., Kadiri 9, Kadiri Haritandra, ICGV 00348, TG 38B, TG 26 and SG 99 recorded a disease score ≤ 3 on 1-9 scale (Table 3). 
For pod yield (g/plant) during 2017 to 2019 under artificial epiphytotic conditions  analysis of  variance  among  the  genotypes  revealed significant differences between test genotypes and checks while non significant difference observed among the genotypes during 2020 (Table 2). Maximum average yield performance was observed for cultivar TG 37A (8.2) which was at par with TG 51 (7.9), NRCGCS-176 (7.9), TAG 24 (7.8), NRCGCS-180 (7.8) and Dh 86 (7.7) (Table 4). It has been observed that Spanish genotypes were more susceptible than Virgina bunch genotypes. Genotypes ICGS 44 and NRCGCS 74 recorded stable yield performance over the years and they also showed moderate resistance to Alternaria leaf blight while based on average yield performance over four year showed that genotypes viz. NRCGCS 176 and PBS 22132 had highest yield as well as resistant to Alternaria leaf blight. These genotypes could be use in breeding programme to develop high yielding resistant groundnut varieties (Table 4, Fig. 1). 
Present findings agree with the earlier works Pokharkar (2012) revealed Alternaria leaf blight causes reduction in pod yield (14.2-57.4%) and haulm yield (24.3-60%). Maximum reduction in pod (57.4%) and haulm yield (60%) was observed in the cultivar GG 6, which also showed highest disease severity (65.1%) among the tested cultivars (GG 2, GG 6, GJG 31, TG37A and TPG 41). These results are in agreement with Kumar et al. (2012) observed that cultivars TG-37A, ICGS-37, JL-24, AK-159, DRG-12 and TPG-41 were susceptible to Alternaria leaf blight.
Based on three-year summer 2017-2019 screening shortlisted thirteen resistant genotypes (NRCGCS 176, NRCGCS 180, NRCGCS 196, NRCGCS 298, PBS 12190, PBS 22131, PBS 22132, PBS 22133, ICGV 00348, ICGS 44, GJG 17, Kadiri 9, Kadiri Haritandra) along with susceptible checks (GJG 31) were evaluated fourth year in replicated trial during summer 2020 to confirm their resistance for Alternaria leaf blight. Result revealed that four advanced breeding lines viz., PBS 12190, PBS 22131, PBS 22132 and PBS 22133; four interspecific derivatives viz., NRCGCS 176, NRCGCS 180, NRCGCS 196 and NRCGCS 298 and one cultivar ICGV 00348 recorded a disease score ≤ 3 on 1-9 scale across four years (Table 3, 5). For pod yield (g/plant) cultivar GJG 31 (6.7) was had highest average yield (g/plant) which was at par with NRCGCS-176 (6.2) followed by PBS 22132 (6.1). These genotypes now can be used as novel resistance sources for Alternaria leaf blight in groundnut. In addition to that cultivar viz., Kadiri 9, Kadiri Haritandra, GJG 17 and ICGS 44 recorded 4 score on 1-9 scale were found moderate resistant to Alternaria leaf blight and should be used directly for cultivation in high Alternaria leaf blight incidence groundnut areas (Table 3, 5, Fig 1). Based on the yield, ICAR- Indian Institute of Groundnut Research, Junagadh is utilizing two resistance sources (PBS 22131 and NRCGCS 298) in groundnut breeding for developing high yielding Alternaria leaf blight resistance varieties. 
Table 2: Analysis of variance of augmented block design for pod yield/plant (g) in different genotypes of groundnut during 2017 to 2020
	
	Df
	Sum Sq
	Mean Sq
	F value
	Pr(>F)

	2017

	Treatment (ignoring Blocks)
	35
	118.4
	3.38
	2.46
	0.08ns

	Treatment: Check
	5
	56.35
	11.27
	8.19
	0.003 **

	Treatment: Test
	29
	57.53
	1.98
	1.44
	0.290 ns

	Treatment: Test vs. Check
	1
	4.52
	4.52
	3.29
	0.103 ns

	Block (eliminating Treatments)
	1
	0.2
	0.20
	0.14
	0.714 ns

	Residuals
	9
	12.38
	1.38
	
	

	CV (%)
	23.6

	2018

	Treatment (ignoring Blocks)
	34
	151.03
	4.44
	3.69
	0.028 *

	Treatment: Check
	3
	35.05
	11.68
	9.72
	0.005 **

	Treatment: Test
	30
	83.06
	2.77
	2.30
	0.11 ns

	Treatment: Test vs. Check
	1
	32.93
	32.93
	27.38
	0.001 **

	Block (eliminating Treatments)
	1
	0.06
	0.06
	0.05
	0.83 ns

	Residuals
	8
	9.62
	1.2
	
	

	CV (%)
	15.4

	2019

	Treatment (ignoring Blocks)
	35
	65.41
	1.87
	0.80
	0.71 ns

	Treatment: Check
	4
	15.51
	3.88
	1.65
	0.25 ns

	Treatment: Test
	30
	49.79
	1.66
	0.71
	0.78 ns

	Treatment: Test vs. Check
	1
	0.11
	0.11
	0.05
	0.84 ns

	Block (eliminating Treatments)
	1
	3.44
	3.44
	1.46
	0.26 ns

	Residuals
	9
	21.17
	2.35
	
	

	CV (%)
	23.3

	2020

	Genotype
	13
	26.29
	2.02
	1.61
	0.15

	Replication
	1
	0.69
	0.69
	0.55
	0.47

	Residuals
	27
	33.98
	1.26
	
	

	CV (%)
	20.9


* and ** indicates significance of values at P = 0.05 and P = 0.01, respectively
Table 3: Disease reaction of groundnut genotypes for Alternaria leaf blight during 2017 to 2020
	SN
	Genotype
	2017
	2018
	2019
	2020

	1
	Dh 86
	6.0
	7.0
	6.0
	--

	2
	GG 2
	6.0
	6.0
	7.0
	--

	3
	GG 6
	6.0
	6.0
	6.0
	--

	4
	GJG 17
	3.0
	3.0
	4.0
	5.0

	5
	GJG 9
	6.0
	6.0
	6.0
	--

	6
	GPBD 5
	4.0
	4.0
	5.0
	--

	7
	ICGS 44
	3.0
	3.0
	4.0
	4.0

	8
	ICGV 00348
	3.0
	3.0
	3.0
	3.0

	9
	J 11
	6.0
	5.0
	6.0
	--

	10
	Kadiri Haritandra
	2.0
	3.0
	3.0
	4.0

	11
	Kadiri 6
	6.0
	5.0
	6.0
	--

	12
	Kadiri 9
	3.0
	3.0
	3.0
	4.0

	13
	NRCGCS 186
	4.0
	3.3
	5.0
	--

	14
	NRCGCS 349
	4.0
	3.0
	3.0
	--

	15
	NRCGCS 74
	5.0
	4.0
	4.0
	--

	16
	NRCGCS 176
	2.0
	2.0
	3.0
	3.0

	17
	NRCGCS 180
	2.0
	2.0
	3.0
	3.0

	18
	NRCGCS 196
	3.0
	3.0
	3.0
	3.0

	19
	NRCGCS 298
	2.0
	2.0
	3.0
	3.0

	20
	NRCGCS 85
	4.0
	4.0
	5.0
	--

	21
	PBS 12183
	4.0
	4.0
	5.0
	--

	22
	PBS 12185
	3.0
	3.0
	5.0
	--

	23
	PBS 12186
	4.0
	4.0
	6.0
	--

	24
	PBS 12190
	3.0
	3.0
	3.0
	3.0

	25
	PBS 22131
	2.0
	2.0
	3.0
	3.0

	26
	PBS 22132
	3.0
	3.0
	3.0
	3.0

	27
	PBS 22133
	3.0
	3.0
	3.0
	3.0

	28
	SG 99
	5.0
	5.0
	3.0
	--

	29
	TAG 24 
	5.0
	5.0
	4.0
	--

	30
	TG 37A
	5.0
	5.0
	5.0
	--

	31
	TG 26
	6.0
	5.0
	3.0
	--

	32
	TG 38B
	4.0
	3.0
	3.0
	--

	33
	TG 51
	4.0
	4.0
	6.0
	--

	34
	TPG 41
	6.0
	6.0
	6.0
	--

	35
	Narayani
	7.0
	--
	--
	--

	36
	GJG 31
	--
	--
	7.0
	7.0


R: Resistant; MR: Moderate resistant, S: Susceptible; --Genotypes were not included in study
Table 4: Performance of groundnut genotypes for pod yield (g/plant) during Summer 2017 to 2020.
	SN
	Genotype
	2017
	2018
	2019
	Average (2017-19)
	2020

	1
	Dh 86
	7.7
	9.2
	6.3
	7.7 a-c
	--

	2
	GG 2
	3.2
	7.5
	5.6
	5.4 e-j
	--

	3
	GG 6
	4.2
	8.1
	6.0
	6.1 b-i
	--

	4
	GJG 17
	4.4
	7.1
	6.5
	6.0 b-i
	5.8 a-d

	5
	GJG 9
	4.1
	9.6
	5.8
	6.5 a-g
	--

	6
	GPBD 5
	4.1
	7.7
	6.4
	6.1 b-i
	--

	7
	ICGS 44
	5.4
	5.2
	5.4
	5.3 f-j
	4.1 d

	8
	ICGV 00348
	4.5
	9.7
	7.9
	7.4 a-e
	5.6 a-d

	9
	J 11
	3.0
	4.5
	5.3
	4.3 i-j
	--

	10
	Kadiri Haritandra
	6.5
	8.5
	6.6
	7.2 a-f
	5.9 a-d

	11
	Kadiri 6
	4.7
	7.2
	5.8
	5.9 c-i
	--

	12
	Kadiri 9
	7.3
	6.2
	6.6
	6.7 a-f
	5.7 a-d

	13
	NRCGCS 186
	5.1
	7.7
	8.8
	7.2 a-f
	--

	14
	NRCGCS 349
	3.5
	3.4
	4.7
	3.9 J
	--

	15
	NRCGCS 74
	4.6
	4.4
	5.0
	4.7 g-j
	--

	16
	NRCGCS 176
	6.8
	8.7
	8.1
	7.9 a-b
	6.2 a-b

	17
	NRCGCS 180
	8.6
	7.4
	7.4
	7.8 a-c
	4.4 c-d

	18
	NRCGCS 196
	4.3
	8.7
	6.5
	6.5a-g
	4.6 b-d

	19
	NRCGCS 298
	5.6
	9.5
	7.9
	7.7 a-c
	5.1 a-d

	20
	NRCGCS 85
	3.3
	4.0
	4.4
	3.9 J
	--

	21
	PBS 12183
	6.5
	8.6
	4.0
	6.4 a-h
	--

	22
	PBS 12185
	3.5
	8.2
	5.1
	5.6 d-j
	--

	23
	PBS 12186
	4.2
	9.4
	5.8
	6.5 a-g
	--

	24
	PBS 12190
	3.9
	4.1
	5.6
	4.5 h-j
	4.2 d

	25
	PBS 22131
	7.8
	7.6
	6.9
	7.4 a-d
	5.6 a-d

	26
	PBS 22132
	5.4
	7.6
	7.6
	6.9 a-f
	6.1 a-c

	27
	PBS 22133
	6.1
	6.6
	8.4
	7.0 a-f
	5.1 a-d

	28
	SG 99
	4.8
	8.2
	8.1
	7.0 a-f
	--

	29
	TAG 24 
	6.4
	8.7
	8.4
	7.8 a-c
	--

	30
	TG 37A
	5.8
	10.4
	8.3
	8.2 a
	--

	31
	TG 26
	5.0
	7.8
	5.5
	6.1 b-i
	--

	32
	TG 38B
	5.1
	7.8
	8.7
	7.2 a-f
	--

	33
	TG 51
	6.4
	9.9
	7.3
	7.9 a-b
	--

	34
	TPG 41
	4.3
	6.8
	4.8
	5.3 f-j
	--

	35
	Narayani
	4.9
	--
	--
	--
	--

	36
	GJG 31
	--
	--
	8.4
	6.7 
	--

	
	Average
	5.2
	7.5
	6.5
	6.4
	

	
	Genotype MSS
	4.39**
	2.02ns

	
	CV (%)
	18.5
	20.9


--Genotypes were not included in study
Muthusamy et al. (1991) reported groundnut genotypes PI 259747, PI 405132, PI 215696, NcAc 17132, NcAc 17135 and NcAc 17133 RF having resistance to A. alternata.  Ghewande et al., 1992 also reported five multiple disease resistant germplasm accessions viz., NCAc17149, NCAc927, NCAc17133 (RF), PI 393646 and PI 341879 resistant to early leaf spot, rust and Alternaria leaf spot. Bera et al. (2011a,b,c,d,e,f,g,h) also reported eight groundnut germplasm viz., NRCGCS 77, NRCGCS 83, NRCGCS 85, NRCGCS 86, NRCGCS 21, NRCGCS 124, NRCGCS 180, and NRCGCS 222 sown multiple disease resistance to peanut bud necrosis disease, stem rot, late leaf spot, early leaf spot, rust and Alternaria leaf blight. Kumar et al (2020) reported that two advanced breeding lines (PBS 12169, PBS-12190) possess resistance of Alternaria leaf blight in groundnut. They also observed high heritability coupled with high genetic advance for Alternaria leaf blight of groundnut. This indicating presence of additive genetic variance and adequate amount of genetic variability is available on this disease in studied material therefore utilizes these breeding lines in breeding programme and selection would be effective for developing disease resistant cultivars.
Table 5. Comparative response of identified resistant genotypes against susceptible check to Alternaria leaf blight of groundnut in four different season/environment during summer 2017, 2018, 2019 and 2020.
	Genotype
	Maximum Disease score            (1-9 scale)
	Disease reaction

	NRCGCS 176, NRCGCS 180, NRCGCS 196, NRCGCS  298, PBS 12190, PBS 22131,   PBS 22132, PBS 22133, ICGV 00348
	3
	Resistant

	Kadiri 9, Kadiri Haritandra, ICGS 44 
	4
	Moderate resistant

	GJG 17
	5
	Moderate resistant

	Narayani, Dh 86, GJG 31 
(Susceptible checks)
	7
	Susceptible
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Fig 1: Maximum Disease Score and disease reaction of groundnut genotypes for Alternaria leaf blight during 2017 to 2020

4. CONCLUSIONS
Due to lack of resistance sources to Alternaria leaf blight in the groundnut which hampered the progress of breeding program. But now based on screening across four environments four interspecific derivatives (NRCGCS 176, NRCGCS 180, NRCGCS 196, NRCGCS 298), four advanced breeding lines (PBS 12190, PBS 22131, PBS 22132 and PBS 22133) and cultivar ICGV 00348 found resistant to Alternaria leaf blight in groundnut and can now be used as novel sources of resistance for Alternaria leaf blight. Moderate resistant cultivars (Kadiri 9, Kadiri Haritandra, GJG 17, ICGS 44) can be used in disease affected area of groundnut
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