Table 1 Selected genotypes subjected to estimation of grain protein content and 1K SNP genotyping  
	Type of Genotype
	Genotype code
	Vernacular name of genotype
	Number of favourable alleles (SNPs)
	Average number of favourable alleles (SNPs)

	Breeding Lines
	M-3
	ARB-6027
	72
	69.54

	
	M-4
	ARB-6033
	65
	

	
	M-5
	ARB-6065
	70
	

	
	M-31
	PLS-17
	69
	

	
	M-41
	PLS-156
	71
	

	
	M-70
	MP-1-114
	65
	

	
	M-77
	PB-19
	64
	

	
	M-78
	PB-3-23
	69
	

	
	M-79
	PB-16
	65
	

	
	M-82
	MP-3-146
	79
	

	
	M-83
	MP-3-30
	67
	

	
	M-84
	MP-3-124
	71
	

	
	M-85
	MP-1-99-13
	72
	

	
	M-86
	MP-1-98
	71
	

	
	M-87
	MP-1-32
	68
	

	
	M-88
	MP-1-23
	68
	

	
	M-89
	MP-1-100-15
	71
	

	
	M-90
	MP-1-97
	68
	

	
	M-91
	MP-1-200
	74
	

	
	M-138
	FL 478
	70
	

	Landrace
	M-6
	BindiI
	74
	68.55

	
	M-73
	N-JAVERA
	69
	

	
	M-8
	Kasturi
	68
	

	
	M-11
	Kadamkudi Pokkali
	85
	

	
	M-12
	Taraori Basmati
	64
	

	
	M-13
	Chittimitiyalu
	75
	

	
	M-14
	ARC-10063
	75
	

	
	M-15
	ARC-10075
	54
	

	
	M-18
	RRG-1
	72
	

	
	M-20
	RRG-4
	77
	

	
	M-21
	RRG-5
	68
	

	
	M-22
	RRG-6
	72
	

	
	M-23
	RRG-7
	76
	

	
	M-24
	RRG-8
	66
	

	
	M-25
	RRG-9
	60
	

	
	M-26
	RRG-10
	72
	

	
	M-27
	RRG-11
	64
	

	
	M-28
	RRG-12
	63
	

	
	M-42
	Govindabhog
	75
	

	
	M-50
	Banskathi
	69
	

	
	M-54
	Mamyhanger
	76
	

	
	M-55
	Mahulata
	77
	

	
	M-58
	Kalakeri
	66
	

	
	M-71
	Salibahan
	69
	

	
	M-72
	TAIPAI-309
	70
	

	
	M-74
	Chinikamini
	67
	

	
	M-75
	Chakhao
	65
	

	
	M-80
	PB-140
	63
	

	
	M-97
	Dhinkiasali
	64
	

	
	M-103
	Malabati
	74
	

	
	M-106
	Bhundi
	66
	

	
	M-111
	Patnai
	70
	

	
	M-128
	Kamini
	65
	

	
	M-136
	FR-13(A)
	69
	

	
	M-150
	Getu
	65
	

	
	M-165
	Narsinghjatta
	69
	

	
	M-181
	AC-39394
	69
	

	
	M-198
	AC-35318
	65
	

	
	M-211
	AC-39417
	71
	

	
	M-248
	BAM-1920
	64
	

	
	M-252
	Talmugur
	65
	

	
	M-281
	Borodhan 2
	67
	

	
	M-293
	Dular
	65
	

	
	M-352
	Agnibora
	62
	

	
	M-357
	Balam
	64
	

	
	M-365
	Lunidhan
	72
	

	
	M-367
	Crdhan 101
	70
	

	
	M-378
	Crdhan 206
	72
	

	
	M-413
	Nalbora
	61
	

	
	M-414
	Shaktiman
	68
	

	Released Variety
	M-7
	Sneha
	82
	69.65

	
	M-9
	Kalanamak
	68
	

	
	M-76
	PUSA-1176
	72
	

	
	M-10
	BPT-5204
	76
	

	
	M-16
	Kalinga II
	71
	

	
	M-17
	Kalinga III
	74
	

	
	M-29
	Sahabhagidhan
	67
	

	
	M-30
	Hazaridhan
	73
	

	
	M-32
	Satabdi
	75
	

	
	M-33
	Swarna
	69
	

	
	M-34
	Naveen
	69
	

	
	M-35
	Satyabhama
	65
	

	
	M-36
	Rahpunjar
	72
	

	
	M-37
	Gitanjali
	68
	

	
	M-38
	CR Dhan 305
	75
	

	
	M-39
	CR Dhan 310
	69
	

	
	M-40
	CR Dhan 907
	62
	

	
	M-43
	Nuakalazeera
	76
	

	
	M-44
	MTU 1010
	71
	

	
	M-45
	Mahsuri
	69
	

	
	M-46
	Heera
	68
	

	
	M-47
	CR 1014
	71
	

	
	M-48
	HMT-PKU
	77
	

	
	M-49
	Nuadhusara
	27
	

	
	M-53
	Dhalaheera
	73
	

	
	M-56
	Padmini
	70
	

	
	M-57
	Ratna
	69
	

	
	M-59
	Annada
	77
	

	
	M-63
	Gomati Dhan
	63
	

	
	M-64
	Jasmine 85
	64
	

	
	M-65
	Kalikhasa
	61
	

	
	M-66
	Ciherang
	69
	

	
	M-67
	Lalat
	76
	

	
	M-69
	IR 64
	67
	

	
	M-92
	Binadhan 10
	75
	

	
	M-112
	Savitri Sub1
	72
	

	
	M-113
	Sugandha Dhan
	64
	

	
	M-116
	Gotrabidhan 3
	80
	

	
	M-119
	Luna Sankhi
	68
	

	
	M-123
	Gayatri
	73
	

	
	M-132
	CSR 27
	66
	

	
	M-134
	IR 29
	71
	

	
	M-142
	Panvel 3
	62
	

	
	M-174
	Maudamani
	68
	

	
	M-183
	CR Dhan 328
	66
	

	
	M-186
	CR Dhan 801
	79
	

	
	M-187
	CR Dhan 319
	73
	

	
	M-188
	CR Dhan 202
	77
	

	
	M-189
	CR Dhan 308
	67
	

	
	M-196
	CR Dhan 316
	72
	

	
	M-197
	CR Dhan 414
	63
	

	
	M-200
	CR Dhan 313
	76
	

	
	M-201
	CR Dhan 210
	81
	

	
	M-202
	CR Dhan 601
	72
	

	
	M-255
	Luna Barial
	67
	

	
	M-258
	Varshadhan
	66
	

	
	M-260
	Pratikshya
	58
	

	
	M-262
	CR Dhan 800
	70
	

	
	M-268
	Govinda
	70
	

	
	M-270
	Sarala
	66
	

	
	M-272
	Swarna Sub1
	68
	

	
	M-318
	CR Dhan 318
	68
	

	
	M-326
	CR Dhan 307
	68
	

	
	M-353
	Hue
	64
	

	
	M-356
	Pusa Basumati-1
	61
	

	
	M-369
	CR Dhan 317
	81
	

	
	M-370
	CR Dhan 304
	74
	

	
	M-373
	CR Dhan 602
	67
	

	
	M-374
	CR Dhan 203
	73
	

	
	M-375
	CR Dhan 102
	64
	

	
	M-376
	CR Dhan 802
	69
	

	
	M-380
	CR Dhan 314
	76
	

	
	M-387
	CR Dhan 322
	73
	

	
	M-388
	CR Dhan 200
	77
	

	
	M-396
	CR Dhan 331
	69
	

	
	M-397
	CR Dhan 412
	74
	

	
	M-398
	CR Dhan 409
	67
	

	
	M-401
	CR Dhan 805
	65
	

	
	M-403
	Pradhan Dhan
	71
	

	
	M-415
	Luna Suvarna
	69
	



Table 2. Distribution of selected genotypes in clusters along with cluster mean grain yield, mean grain protein content and protein yield
	Cluster 
	Total Genotypes 
	Selected no of Genotypes 
	Selected Genotypes
	Mean grain yield of selected genotypes (g)/plant
	Mean GPC (%) of selected genotypes
	Protein yield (g)/plant of selected genotypes 

	Cluster-I
	203
	63
	M29, M31, M4, M30, M32, M34, M73, M90, M415, M8, M14, M18, M42, M134, M97, M111, M103, M365, M396, M397, M196, M197, M201, M202, M3, M6, M15, M17, M46, M54, M165, M116, M106, M119, M132, M138, M123, M183, M187, M188, M189, M200, M270, M281, M352, M353, M356, M198, M87, M181, M128, M150, M92, M211, M136, M174, M378, M401, M374, M403, M413, M142, M113
	18.94
	8.31
	1.57

	Cluster-II
	88
	42
	M26, M28, M39, M40, M41, M43, M44, M47, M50, M53, M67, M75, M22, M35, M45, M49, M56, M58, M74, M76, M272, M71, M82, M112, M252, M186, M262, M293, M357, M21, M260, M268, M380, M387, M388, M398, M367, M370, M373, M375, M414, M376
	20.56
	8.61
	1.77

	Cluster-III
	49
	32
	M5, M9, M11, M20, M23, M24, M27, M37, M38, M48, M55, M57, M65, M66, M69, M70, M78, M80, M85, M88, M91, M36, M255, M13, M77, M79, M72, M25, M248, M165, M89, M63
	19.58
	8.75
	1.71

	Cluster-IV
	16
	10
	M12, M33, M59, M64, M258, M83, M84, M86, M7, M10
	17.49
	8.49
	1.48

	Cluster-V
	79
	3
	M326, M318, M369
	16.87
	7.79
	1.31



Table 3 List of top performing genotypes with context to mean grain protein content, grain yield and with favourable alleles of SNPs associated with grain quality, yield and abiotic and biotic stress tolerance
	Genotype Name
	Mean GPC (%)
	Mean Grain yield /plant (g)
	Major trait specific genes with favorable alleles of SNPs 

	Malabati (M-103)
	11.95
	16.47
	Gn1a, dep1-1, GW5, TGW6, GS3, Wx-A, Wx-int, SSIIa-Hap4, Chalk5-5.1, NAS3, Gm4, DTY1-1, DTY3-2, Saltol-Aus, Sub1, Xa21, Pi54, BPH9

	Jasmine (M-64)
	11.37
	20.23
	Gn1a, NAL1, GW5, GLW2, Wx-A, SSIIa-3b, Chalk5-576, NAS3, WFP1, DTY2-2, DTY4-1, Saltol-Aro, Xa4, Pi2

	ARC10075 (M-15)
	11.85
	17.31
	GW5, GS3, Wx-int, SSIIa-Hap4, PPKL1, DTY3-2, Xa21, Pi33

	ARB6027 (M-3)
	11.43
	17.21
	Gn1a, TGW6, Wx-A, SSIIa-3b, DTY1-1, Pi9

	MP-1-114 (M-70)
	11.03
	22.96
	Gn1a, dep1-1, GW5, GS3, Chalk5-5.1, Wx-A, NAS3, DTY2-2, DTY12-1, Saltol-Aus, Sub1

	CR Dhan 310 (M-39)
	10.40
	29.33
	GW5, TGW6, Wx-int, SSIIa-Hap4, Xa7, Pi54, BPH17

	Chittimitiyalu (M-13)
	10.49
	18.47
	NAL1, GS3, Wx-A, DTY1-1, Xa4

	Kalinga-II (M-16)
	10.32
	20.39
	GW5, Wx-int, SSIIa-3b, PPKL1, DTY4-1, Pi2

	Bindli (M-6)
	10.32
	16
	Wx-A, Wx-int, SSIIa-Hap4, Chalk5-576, DTY3-1, Saltol-Aro

	Salibahan (M-71)
	10.18
	18.8
	Gn1a, NAL1, TGW6, NAS3, Gm4, DTY12-1, Sub1, Xa21

	Nuadhusua (M-49)
	9.89
	10.67
	Gn1a, dep1-1, GW5, Wx-A, SSIIa-Hap4, NAS3, WFP1, DTY2-2, Saltol-Aus, Pi54, BPH32



