Association mapping of drought avoidance and agronomic traits in rice (Oryza sativa L.) landraces with SSR markers and Genotyping-by-sequencing approach
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	Supplementary Table 1. List of rice diverse panels (Panel I and II) evaluated in the study


	Genotype Name
	Accession type
	Evaluated in trials

	
	
	 1 & 2
	 3 & 4
	5

	Aryan (Ptb1)
	Local landrace
	Yes
	Yes
	Yes

	Ponnaryan (Ptb2)
	Local landrace
	Yes
	Yes
	Yes

	Eravapandy (Ptb3)
	Local landrace
	Yes
	Yes
	Yes

	Vellari (Ptb4)
	Local landrace
	Yes
	Yes
	Yes

	Velutharikayama (Ptb5)
	Local landrace
	Yes
	Yes
	Yes

	Athikkiraya (Ptb6)
	Local landrace
	Yes
	Yes
	Yes

	Parambuvattan (Ptb7)
	Local landrace
	Yes
	Yes
	Yes

	Thavalakkannan (Ptb8)
	Local landrace
	Yes
	Yes
	Yes

	Thavalakkannan (Ptb9)
	Local landrace
	Yes
	Yes
	Yes

	Thekkancheera (Ptb10)
	Local landrace
	Yes
	Yes
	Yes

	ThekkanChitteni (Ptb12)
	Local landrace
	Yes
	Yes
	Yes

	Kayama (Ptb13)
	Local landrace
	Yes
	Yes
	Yes

	Maskathi (Ptb14)
	Local landrace
	Yes
	Yes
	Yes

	Kavunginpoothala (Ptb15)
	Local landrace
	Yes
	Yes
	Yes

	Kavunginpoothala-2 (PTB 16)
	Local landrace
	.
	Yes
	.

	JedduHalliga (Ptb17)
	Local landrace
	Yes
	Yes
	Yes

	Eravapandy (Ptb18)
	Local landrace
	Yes
	Yes
	Yes

	Athikkiraya (Ptb19)
	Local landrace
	Yes
	Yes
	Yes

	VadakkanChitteni (Ptb20)
	Local landrace
	Yes
	Yes
	Yes

	Thekkan (Ptb21)
	Local landrace
	Yes
	Yes
	Yes

	VeluthaVattan (Ptb22)
	Local landrace
	Yes
	Yes
	Yes

	Cheriya Aryan (Ptb23)
	Local landrace
	Yes
	Yes
	Yes

	ChuvannaVattan (Ptb24)
	Local landrace
	Yes
	Yes
	Yes

	Thonnooran (Ptb25)
	Local landrace
	Yes
	Yes
	Yes

	Chenkayama (Ptb26)
	Local landrace
	Yes
	Yes
	Yes

	Kodiyan (Ptb27)
	Local landrace
	Yes
	Yes
	Yes

	Kattamodan (Ptb28)
	Local landrace
	Yes
	Yes
	Yes

	KaruthaModan (Ptb29)
	Local landrace
	Yes
	Yes
	Yes

	ChuvannaModan (Ptb30)
	Local landrace
	Yes
	Yes
	Yes

	Elappapoochampan (Ptb31)
	Local landrace
	Yes
	Yes
	Yes

	Aruvakkari (Ptb32)
	Local landrace
	Yes
	Yes
	Yes

	Arikkirai (Ptb33)
	Local landrace
	Yes
	Yes
	Yes

	ValiyaChampan (Ptb34)
	Local landrace
	Yes
	Yes
	Yes

	Annapoorna (Ptb 35)
	Improved variety
	Yes
	Yes
	.

	Rohini (Ptb 36)
	Improved variety
	Yes
	Yes
	.

	Aswathy (Ptb 37)
	Improved variety
	Yes
	Yes
	.

	Triveni (Ptb 38)
	Improved variety
	Yes
	Yes
	.

	Jyothi (Ptb 39)
	Improved variety
	Yes
	Yes
	.

	Sabari (Ptb 40)
	Improved variety
	Yes
	Yes
	.

	Bharathi (Ptb 41)
	Improved variety
	Yes
	Yes
	.

	Suvarna Modan (PTB 42)
	Improved variety
	.
	Yes
	.

	SwarnaPrabha (Ptb 43)
	Improved variety
	Yes
	Yes
	.

	Rasmi (Ptb 44)
	Improved variety
	.
	Yes
	.

	MattaTriveni (Ptb 45)
	Improved variety
	Yes
	Yes
	.

	Jayathi (Ptb 46)
	Improved variety
	Yes
	Yes
	.

	Neeraja (Ptb 47)
	Improved variety
	.
	Yes
	.

	Nila (Ptb 48)
	Improved variety
	.
	Yes
	.

	Kairali (Ptb 49)
	Improved variety
	Yes
	Yes
	.

	Kanchana (Ptb 50)
	Improved variety
	Yes
	Yes
	.

	Aathira (Ptb 51)
	Improved variety
	Yes
	Yes
	.

	Aiswarya (Ptb 52)
	Improved variety
	Yes
	Yes
	.

	Mangala Mahsuri (Ptb 53)
	Improved variety
	.
	Yes
	.

	Karuna (Ptb 54)
	Improved variety
	.
	Yes
	.

	Harsha (Ptb 55)
	Improved variety
	Yes
	Yes
	Yes

	Varsha (Ptb 56)
	Improved variety
	Yes
	Yes
	.

	Swetha (Ptb 57)
	Improved variety
	Yes
	Yes
	.

	Anashwara(Ptb 58)
	Improved variety
	Yes
	Yes
	.

	Samyuktha(Ptb 59)
	Improved variety
	Yes
	Yes
	.

	Vaishak (Ptb 60)
	Improved variety
	Yes
	Yes
	Yes

	ADT 37
	High-yielding Variety
	Yes
	.
	.

	ASD 16
	High-yielding Variety
	Yes
	.
	.

	Bhadra(MO-4)
	Improved variety
	Yes
	Yes
	.

	Chomala
	Local landrace
	Yes
	Yes
	Yes

	CR DHAN 101
	Improved variety
	Yes
	.
	.

	CR DHAN 202
	Improved variety
	Yes
	.
	.

	CR DHAN 204
	Improved variety
	Yes
	.
	.

	CR DHAN 205
	Improved variety
	Yes
	.
	.

	CR DHAN 305
	Improved variety
	Yes
	.
	.

	Deepthi
	Improved variety
	.
	Yes
	.

	Gandhakashala
	Local landrace
	Yes
	Yes
	.

	Gopika
	Improved variety
	Yes
	.
	.

	IGKVR-1
	Local landrace
	Yes
	.
	.

	Jaya
	Improved variety
	Yes
	Yes
	.

	Jeerakashala
	Local landrace
	Yes
	Yes
	.

	JS-4
	Local landrace
	Yes
	.
	.

	Kalladiyar
	Local landrace
	.
	Yes
	.

	Karanavara
	Local landrace
	.
	Yes
	.

	Karuthadukkan
	Local landrace
	.
	Yes
	.

	Kazhiama
	Local landrace
	Yes
	.
	.

	KK Varna (VK-1)
	Improved variety
	.
	Yes
	.

	Kunjukunjuvarna
	Local landrace
	Yes
	.
	.

	Kuttithekkan
	Local landrace
	Yes
	.
	.

	Mahamaya
	Improved variety
	Yes
	.
	.

	Makaram(KTR-2)
	Improved variety
	Yes
	Yes
	.

	Makom(MO-9)
	Improved variety
	Yes
	Yes
	.

	N-22
	Stress tolerant Variety
	Yes
	Yes
	.

	NS-1
	Improved variety
	.
	Yes
	.

	NS-2
	Improved variety
	.
	Yes
	.

	Pandichempan
	Local landrace
	Yes
	.
	.

	PHB-71
	High-yielding Variety
	.
	Yes
	.

	Ponmani
	Improved variety
	Yes
	Yes
	.

	Prathyasha(MO-21)
	Improved variety
	Yes
	Yes
	.

	Sampada
	Improved variety
	Yes
	Yes
	.

	Shreyas(MO-22)
	Improved variety
	Yes
	.
	.

	Thottacheera
	Local landrace
	.
	Yes
	.

	Uma(MO-16)
	Improved variety
	Yes
	Yes
	.

	Vellanavara
	Local landrace
	.
	Yes
	.

	VelluthataryanSel
	Local landrace
	Yes
	.
	.


Supplementary Table 2: List of SSR markers used in genotyping diverse rice panels (Panel I and II)
	S. No
	Marker
	Forward primer sequence
	Reverse primer sequence

	1
	RM1067
	CGATGGAGAGAGAATGTCTAGC
	TAATACGCAAGGCAGAAGGG

	2
	RM246
	GAGCTCCATCAGCCATTCAG
	CTGAGTGCTGCTGCGACT

	3
	RM490
	ATCTGCACACTGCAAACACC
	AGCAAGCAGTGCTTTCAGAG

	4
	RM1032
	TGGCACTTCACGTAGCAAAC
	TGGTTCTGTTCTTGTGGCTG

	5
	RM3825
	AAAGCCCCCAAAAGCAGTAC
	GTGAAACTCTGGGGTGTTCG

	6
	RM283
	GTCTACATGTACCCTTGTTGGG
	CGGCATGAGAGTCTGTGATG

	7
	RM259
	TGGAGTTTGAGAGGAGGG
	CTTGTTGCATGGTGCCATGT

	8
	RM462
	ACGGCCCATATAAAAGCCTC
	AAGATGGCGGAGTAGCTCAG

	9
	RM513
	TCTAGTGGCCTCAAAAAGGG
	GCAACGAAATCATCCCTAGC

	10
	RM431
	TCCTGCGAACTGAAGAGTTG
	AGAGCAAAACCCTGGTTCAC

	11
	RM5735
	AGGCTTGTCCAATACGATCG
	TTCTGTTGCTGTAGTTGCCG

	12
	RM222
	CTTAAATGGGCCACATGCG
	CAAAGCTTCCGGCCAAAAG

	13
	RM237
	CAAATCCCGACTGCTGTCC
	TGGGAAGAGAGCACTACAGC

	14
	RM86
	TACACCTCATCGATCAATCG
	CTTTCGAATCTGAAGATC

	15
	RM104
	GGAAGAGGAGAGAAAGATGTGTGTCG
	TCAACAGACACACCGCCACCGC

	16
	RM151
	GGCTGCTCATCAGCTGCATGCG
	TCGGCAGTGGTAGAGTTTGATCTGC

	17
	RM521
	TTCCCTTATTCCTGCTCTCC
	GGGATTTGCAGTGAGCTAGC

	18
	RM452
	CTGATCGAGAGCGTTAAGGG
	GGGATCAAACCACGTTTCTG

	19
	RM154
	ACCCTCTCCGCCTCGCCTCCTC
	CTCCTCCTCCTGCGACCGCTCC

	20
	RM236
	GCGCTGGTGGAAAATGAG
	GGCATCCCTCTTTGATTCCTC

	21
	RM48
	TGTCCCACTGCTTTCAAGC
	CGAGAATGAGGGACAAATAACC

	22
	RM1178
	CAGTGGGCGAGCATAGGAG
	ATCCTTTTCTCCCTCTCTCG

	23
	RM520
	AGGAGCAAGAAAAGTTCCCC
	GCCAATGTGTGACGCAATAG

	24
	RM1022
	CATGGGATGAGGGAGTAATG
	CTTTGATAGCGGCTTTGTCC

	25
	RM5628
	CCGGATAAAGAGGGAGGAAG
	TGTCGACCTCCAATATGCAG

	26
	RM6484
	GGGTTTCTTCGATCCACTTG
	CTTTGGGGGAGAAAGGTAGC

	27
	RM81
	GAGTGCTTGTGCAAGATCCA
	CTTCTTCACTCATGCAGTTC

	28
	RM85
	CCAAAGATGAAACCTGGATTG
	GCACAAGGTGAGCAGTCC

	29
	RM514
	AGATTGATCTCCCATTCCCC
	CACGAGCATATTACTAGTGG

	30
	RM5633
	GTGTAGCTGCTAGGCCGAAC
	TTCCTTTCGCTACGTTGGAC

	31
	RM470
	TCCTCATCGGCTTCTTCTTC
	AGAACCCGTTCTACGTCACG

	32
	RM518
	CTCTTCACTCACTCACCATGG
	ATCCATCTGGAGCAAGCAAC

	33
	RM349
	TTGCCATTCGCGTGGAGGCG
	GTCCATCATCCCTATGGTCG

	34
	RM1113
	GGGCGCATGTGTATTTCTTC
	TGGGGAAAAACCACAAGCC

	35
	RM5688
	GCAGTGTCCAACCATCTGTG
	ATCTGGTCACCCTTTGCTTG

	36
	RM537
	CCGTCCCTCTCTCTCCTTTC
	ACAGGGAAACCATCCTCCTC

	37
	RM280
	ACACGATCCACTTTGCGC
	TGTGTCTTGAGCAGCCAGG

	38
	RM3042
	CAAAAAGGAATCAATGTGAA
	GGCTGTTGAGAGGTAGAGAA

	39
	RM1018
	ATCTTGTCCCACTGCACCAC
	TGTGACTGCTTTTCTGTCGC

	40
	RM3351
	ATGGAAGGAATGGAGGTGAG
	TACCCCTACGTCGATCGATC

	41
	RM1090
	GTTATAGCGCACCCTGGATG
	GAACCGAAGGGACATGTGTG

	42
	RM507
	CTTAAGCTCCAGCCGAAATG
	CTCACCCTCATCATCGCC

	43
	RM538
	GGTCGTTGAAGCTTACCAGC
	ACAAGCTCTCAAAACTCGCC

	44
	RM413
	GGCGATTCTTGGATGAAGAG
	TCCCCACCAATCTTGTCTTC

	45
	RM1054
	TGCATATGTACCGCAACCTC
	TTTCTGCATGATCCCCTCTG

	46
	RM31
	GATCACGATCCACTGGAGCT
	AAGTCCATTACTCTCCTCCC

	47
	RM178
	TCGCGTGAAAGATAAGCGGCGC
	GATCACCGTTCCCTCCGCCTGC

	48
	RM249
	GGCGTAAAGGTTTTGCATGT
	ATGATGCCATGAAGGTCAGC

	49
	RM5642
	AAAAACCGGCTAATCCCTCC
	TTCGATGGGATTGATCGC

	50
	RM1130
	AGATCGGATTGGGATGGC
	ACCCAACCAATTAGTGCCAC

	51
	RM1031
	GTGAAGGCACACCAACCG
	GACGAGGATCGAATTCGAAG

	52
	RM136
	GAGAGCTCAGCTGCTGCCTCTAGC
	GAGGAGCGCCACGGTGTACGCC

	53
	RM510
	AACCGGATTAGTTTCTCGCC
	TGAGGACGACGAGCAGATTC

	54
	RM528
	GGCATCCAATTTTACCCCTC
	AAATGGAGCATGGAGGTCAC

	55
	RM540
	GCCTTCTGGCTCATTTATGC
	CTAGGCCTGCCAGATTGAAC

	56
	RM5745
	ATGCCAAGTGGACGATGTAC
	ACATGTGGGTAGTGGGATGG

	57
	RM5753
	AACATGCTCAACTTCTGGGC
	GCTAGGTACGATCCAGCTGC

	58
	RM314
	CTAGCAGGAACTCCTTTCAGG
	AACATTCCACACACACACGC

	59
	RM225
	TGCCCATATGGTCTGGATG
	GAAAGTGGATCAGGAAGGC

	60
	RM461
	GAGACCGGAGAGACAACTGC
	TGATGCGGTTTGACTGCTAC

	61
	RM5720
	CCTGATAAATTGACAGTTAC
	GAGAGTAGGAGTTGATAACA

	62
	RM1132
	ATCACCTGAGAAACATCCGG
	CTCCTCCCACGTCAAGGTC

	63
	RM1048
	CAAGCCTATAATGTGAATTG
	AATTTTTAGTTTGGGGTAGA

	64
	RM455
	AACAACCCACCACCTGTCTC
	AGAAGGAAAAGGGCTCGATC

	65
	RM474
	AAGATGTACGGGTGGCATTC
	TATGAGCTGGTGAGCAATGG

	66
	RM1085
	GGGGAAAAAGGAACACCTTC
	ACAGGACAGACGACAATTGG

	67
	RM47
	ACTCCACTCCACTCCCCAC
	GTCAGCAGGTCGGACGTC

	68
	RM125
	ATCAGCAGCCATGGCAGCGACC
	AGGGGATCATGTGCCGAAGGCC

	69
	RM298
	CTGATCACTGGATCGATCATG
	CATGCCAAGATGCAACAG

	70
	RM72
	CCGGCGATAAAACAATGAG
	GCATCGGTCCTAACTAAGGG

	71
	RM6925
	TGAGAGGACGCTTGAAGAGG
	GCACCTAGTGACTGAAGGTTG

	72
	RM433
	TGCGCTGAACTAAACACAGC
	AGACAAACCTGGCCATTCAC

	73
	RM1109
	TCAAAATCACGTGTATGTAAGC
	TTTACAAAGGACAGAGGGC

	74
	RM5637
	CAACTCCAACGACGATGAAC
	TGGTGAAGTGGAGTGGAGTG

	75
	RM149
	GCTGACCAACGAACCTAGGCCG
	GTTGGAAGCCTTTCCTCGTAACACG

	76
	RM256
	GACAGGGAGTGATTGAAGGC
	GTTGATTTCGCCAAGGGC

	77
	RM32
	AGTCTACGTGGTGTACACGTGG
	TGCGGCCTGCCGTTTGTGAG

	78
	RM1019
	GTTTGAACAGTAGGACTTGT
	AGAACATCTCACACTTCTCT

	79
	RM1026
	GCCTCTGGCAGAATAGCATC
	TATCACTTTGCTGCCTAGGC

	80
	RM105
	GTCGTCGACCCATCGGAGCCAC
	TGGTCGAGGTGGGGATCGGGTC

	81
	RM5654
	TGCAACTCGCGTATACAATA
	CCAAGTTCGTTACAGCAGAG

	82
	RM278
	GTAGTGAGCCTAACAATAATC
	TCAACTCAGCATCTCTGTCC

	83
	RM328
	CATAGTGGAGTATGCAGCTGC
	CCTTCTCCCAGTCGTATCTG

	84
	RM6100
	TCCTCTACCAGTACCGCACC
	GCTGGATCACAGATCATTGC

	85
	RM5629
	AGCTCAACTCGACAACTCCC
	CCATCTCCTCTTTCACCTCG

	86
	RM5666
	ACTTTCTCTCCATCGTTGCC
	AACAGAGTTGTTTCGCTGCC

	87
	RM5707
	GACGTGGCACCCTAGTAAGC
	GAAAGAGGAGATATGGGGCC

	88
	RM224
	ATCGATCGATCTTCACGAGG
	TGCTATAAAAGGCATTCGGG

	89
	RM1083
	CCTTGATTGCAGCATCCG
	TTGAGCCTTTTACGAGACGG

	90
	RM5926
	ATATACTGTAGGTCCATCCA
	AGATAGTATAGCGTAGCAGC

	91
	RM5961
	GTATGCTCCTCCTCACCTGC
	ACATGCGACGTGATGTGAAC

	92
	RM536
	TCTCTCCTCTTGTTTGGCTC
	ACACACCAACACGACCACAC

	93
	RM1124
	AAGCTATCCCCCTTTTTGGC
	AGGGATCGGTAGACCCAATC

	94
	RM5923
	ATAGTTCGGGGGGTAATTCG
	GTCGATCGAGATAGTTGGGG

	95
	RM5715
	CTAGAGCCACCTCAAGCTCC
	TGACCGTGGTCTTGTCTACG

	96
	RM6615
	GTCGACATGCGGATGCTG
	ACCTCCATCTTGGCCTTCTC

	97
	RM17
	TGCCCTGTTATTTTCTTCTCTC
	GGTGATCCTTTCCCATTTCA

	98
	RM1036
	CTCATTTGTCGATTGCCGTC
	ATGGGAGGAGTGATCAAACG

	99
	RM1081
	CACCTGCACATCATCATCAC
	CGTTGGATTTGAATCTGGGG

	100
	RM313
	TGCTACAAGTGTTCTTCAGGAC
	GCTCACCTTTTGTGTTCCAC


    Supplementary Table 3. Correlation of phenological, physiological traits with yield under water stress in trial 1 
	Trait 
	PH
	NOT
	DFF
	LT
	RWC
	CMS
	CSI
	YPP
	TGW
	SPF
	LR
	LD
	RYR
	DSI

	PH
	1
	
	
	
	
	
	
	
	
	
	
	
	
	

	NOT
	0.004NS
	1
	
	
	
	
	
	
	
	
	
	
	
	

	DFF
	-0.037NS
	-0.200*
	1
	
	
	
	
	
	
	
	
	
	
	

	LT
	0.294**
	0.237**
	-0.079NS
	1
	
	
	
	
	
	
	
	
	
	

	RWC
	0.226**
	0.265**
	-0.233**
	0.556**
	1
	
	
	
	
	
	
	
	
	

	CMS
	0.296**
	0.304**
	-0.367**
	0.457**
	0.775**
	1
	
	
	
	
	
	
	
	

	CSI
	0.317**
	0.182*
	-0.237**
	0.575**
	0.710**
	0.664**
	1
	
	
	
	
	
	
	

	YPP
	0.187*
	0.394**
	0.535**
	-0.227**
	0.743**
	0.693**
	0.688**
	1
	
	
	
	
	
	

	TGW
	0.305**
	0.223**
	-0.230**
	0.427**
	0.597**
	0.562**
	0.639**
	0.717**
	1
	
	
	
	
	

	SPF
	0.171*
	0.367**
	-0.335**
	0.459**
	0.755**
	0.742**
	0.672**
	0.790**
	0.660**
	1
	
	
	
	

	LR
	0.085NS
	-0.205**
	0.189*
	-0.202*
	-0.384**
	-0.316**
	-0.283**
	-0.289**
	-0.210**
	-0.337**
	1
	
	
	

	LD
	-0.017NS
	-0.228**
	0.191*
	-0.262**
	-0.423**
	-0.353**
	-0.374**
	-0.313**
	-0.225**
	-0.351**
	0.756**
	1
	
	

	RYR
	0.022NS
	-0.042NS
	-0.058NS
	-0.130NS
	-0.117NS
	-0.139NS
	-0.086NS
	-0.377**
	-0.072NS
	-0.162*
	-0.097NS
	-0.063NS
	1
	

	DSI
	-0.025NS
	0.041NS
	0.058NS
	0.129NS
	0.114NS
	0.136NS
	0.081NS
	0.371**
	0.066NS
	0.158*
	0.099NS
	0.066NS
	-1.000**
	1


PH- Plant height (cm), NOT- no. of tillers, DFF- Days to 50% flowering, LT- Leaf temperature (◦c), Leaf rolling score- LR, LD- Leaf drying score, RWC - Relative water content (%), CMS- Cell membrane stability index (%), CSI- Chlorophyll stability index (%), YPP- Yield per plant (g), TGW- Thousand grain weight (g), SPF- Spikelet fertility percentage (%), %RYR- Percentage relative yield reduction, DSI- Drought susceptibility index

	 Trait
	PH
	NOT
	DFF
	LT
	RWC
	CMS
	CSI
	TGW
	SPF
	YPP
	LR
	LD
	RYR
	DSI

	PH
	1
	
	
	
	
	
	
	
	
	
	
	
	
	

	NOT
	0.044NS
	1
	
	
	
	
	
	
	
	
	
	
	
	

	DFF
	0.047NS
	-0.100NS
	1
	
	
	
	
	
	
	
	
	
	
	

	LT
	0.089NS
	-0.129NS
	-0.008NS
	1
	
	
	
	
	
	
	
	
	
	

	CMS
	0.245**
	0.107NS
	-0.428**
	0.178*
	1
	
	
	
	
	
	
	
	
	

	RWC
	0.231**
	0.122NS
	-0.333**
	0.243**
	0.723**
	1
	
	
	
	
	
	
	
	

	CSI
	0.251**
	0.014NS
	-0.301**
	0.373**
	0.628**
	0.701**
	1
	
	
	
	
	
	
	

	TGW
	0.267**
	0.116NS
	-0.329**
	0.222**
	0.449**
	0.478**
	0.504**
	1
	
	
	
	
	
	

	SPF
	0.118NS
	0.104NS
	-0.374**
	0.141NS
	0.748**
	0.723**
	0.619**
	0.472**
	1
	
	
	
	
	

	YPP
	0.174*
	0.026NS
	0.253**
	-0.236**
	0.576**
	0.632**
	0.568**
	0.511**
	0.635**
	1
	
	
	
	

	LR
	-0.027NS
	-0.029NS
	0.099NS
	-0.207**
	-0.265**
	-0.374**
	-0.347**
	-0.216**
	-0.256**
	-0.266**
	1
	
	
	

	LD
	-0.015NS
	-0.015NS
	0.112NS
	-0.126NS
	-0.237**
	-0.359**
	-0.318**
	-0.218**
	-0.260**
	-0.237**
	0.840**
	1
	
	

	RYR
	0.122NS
	0.133NS
	-0.234**
	-0.092NS
	0.138NS
	0.148NS
	0.083NS
	0.189*
	0.086NS
	-0.356**
	-0.030NS
	-0.051NS
	1
	

	DSI
	-0.121NS
	-0.133NS
	0.234**
	0.094NS
	-0.138NS
	-0.147NS
	-0.083NS
	-0.191*
	-0.087NS
	0.356**
	0.032NS
	0.053NS
	-1.000**
	1


Supplementary Table 4. Correlation of phenological, physiological traits with yield under water stress in trial 2 
 PH- Plant height (cm), NOT- no. of tillers, DFF- Days to 50% flowering, LT- Leaf temperature (◦c), Leaf rolling score- LR, LD- Leaf drying score, RWC-Relative water content (%), CMS- Cell membrane stability index (%), CSI- Chlorophyll stability index (%), YPP- Yield per plant (g), TGW- Thousand grain weight (g), SPF- Spikelet fertility percentage (%), %RYR- Percentage relative yield reduction, DSI- Drought susceptibility index.

Supplementary Table 5. Correlation among morpho-physiological and root traits measured under rainfed condition in trial 3
	Trait
	PH
	RL
	RV
	RDW
	SDW
	CT-2013
	SPAD-2013
	Chl-2013
	CID-2011
	SLA-2011

	PH
	1
	
	
	
	
	
	
	
	
	

	RL
	0.214
	1
	
	
	
	
	
	
	
	

	RV
	0.422**
	0.679**
	1
	
	
	
	
	
	
	

	RDW
	0.145*
	0.395**
	0.661**
	1
	
	
	
	
	
	

	SDW
	0.432**
	0.323*
	0.537**
	0.540**
	1
	
	
	
	
	

	CT-2013
	0.086**
	-0.045
	-0.066
	0.039
	-0.114
	1
	
	
	
	

	SPAD-2013
	-0.136**
	0.035
	0.115
	0.191*
	0.133
	0.015
	1
	
	
	

	Chl-2013
	0.030
	0.041
	0.176
	0.054
	0.160
	-0.168
	0.032
	1
	
	

	CID-2011
	-0.194*
	0.092
	-0.157
	-0.059
	-0.224
	0.160*
	0.143**
	0.014
	1
	

	SLA-2011
	-0.001
	-0.239
	-0.071
	-0.018
	-0.120
	0.054
	0.054
	-0.221
	-0.164
	1


* and ** represent the p-value significance at 0.01 and 0.05 levels. PH- Plant Height (cm), RL-Root length (cm), RV-Root Volume (cm3), RDW- Root dry weight (g), SDW- Shoot dry weight (g), CT-2013- Canopy temperature (℃), SPAD- Chlorophyll content (%), Chl-Chlorophyll content, CID- Carbon Isotope discrimination, SLA- Specific leaf area (cm2). The suffix years, 2011 and 2013 represents the year of the measurement recorded.
Supplementary Table 6. Marker-trait association identified with GLM analysis in diverse panel I phenotypic data measured under water stress
	Traits 
	Markers
	Chr. No
	p-value
	r2 value

	Plant height
	RM1026
RM1019
RM5923
RM5633
RM1032
	9
8
11
4
1
	0.00332
8.47E-04
0.03381
0.01736
0.00738
	0.10403
0.13223
0.05576
0.06956
0.08739

	Tiller Number
	RM48
RM 461
RM455
RM151
RM1178
	2
6
7
1
2
	0.00112
0.00164
2.29E-04
4.38E-05
0.00329
	0.12658
0.11869
0.15881
0.1916
0.10421

	Days to 50% flowering
	RM1018
RM455
RM5633
	4
7
4
	0.02669
0.01724
0.04161
	0.06064
0.0697
0.0515

	Leaf temperature
	RM6100 
RM3825 
RM6925 
RM1090 
RM1178 
RM514 
RM178 
	10 
1 
8 
5 
2 
3 
5 
	2.69E-06
4.98E-06
3.83E-06
1.34E-04
0.00159
7.83E-04
7.83E-04
	0.24461
0.23317
0.23808
0.16953
0.1193
0.13386
0.13386

	Relative water content
	RM6100 
RM3825 
RM6925 
RM1090 
RM1031 
RM5642 
RM259 
	10 
1 
8 
5 
6 
6 
1 
	2.04E-08
2.13E-08
4.99E-10
7.83E-08
2.02E-06
2.46E-05
1.09E-06
	0.3301
0.32942
0.38898
0.30747
0.24986
0.20283
0.26107

	Leaf rolling score
	RM6100
RM514
RM178
RM17
RM259
	10
3
5
12
1
	1.47E-07
1.33E-07
1.33E-07
1.33E-07
1.74E-05
	0.29659
0.29833
0.29833
0.29833
0.20951

	Leaf drying score
	RM6100
RM514
RM178
RM17
RM151
RM259
	10
3
5
12
1
1
	2.02E-08
1.09E-08
1.09E-08
1.09E-08
5.05E-06
2.21E-06
	0.33026
0.34035
0.34035
0.34035
0.23291
0.24824


	Traits
	Markers
	Chr. No
	p-value
	r2 value

	Cell membrane stability index
	RM6100 
RM3825 
RM6925 
RM490 
RM462 
RM455 
RM1031 
RM259 
RM474 
RM72 
RM17 
RM151 
	10 
1 
8 
1 
1 
7 
6 
1 
7 
7 
12 
1 
	1.01E-10
6.43E-14
1.58E-10
1.72E-11
1.83E-12
1.08E-10
6.02E-04
5.13E-08
3.88E-07
6.19E-07
5.90E-10
2.12E-06

	0.41279
0.51133
0.4062
0.43809
0.46868
0.41176
0.13923
0.31467
0.27963
0.27134
0.38643
0.24905

	Chlorophyll stability index
	RM6100 
RM3825 
RM6925 
RM490 
RM1090 
RM48 
RM462 
RM1067 
RM259 
	10 
1 
8 
1 
5 
2 
1 
1 
1 
	7.69E-10 
1.57E-09 
1.55E-10 
2.85E-06 
5.26E-07 
2.07E-07 
5.66E-08 
1.27E-08 
1.48E-08 
	0.38238 
0.37133 
0.40648 
0.24353 
0.27425 
0.29068 
0.31301 
0.33796 
0.33542 

	Yield/plant
	RM3825 
RM3042 
RM6925 
RM462 
RM461 
RM283 
RM328 
RM455 
RM48 
RM1067 
	1 
4 
8 
1 
6 
1 
9 
7 
2 
1 
	1.33E-06
2.57E-07
2.15E-06
8.81E-07
1.81E-07
1.94E-05
9.08E-06
1.75E-05
4.72E-05
5.54E-04
	0.25747
0.28687
0.24876
0.26498
0.29299
0.20743
0.22187
0.20931
0.19015
0.14092

	Thousand grain weight
	RM 3825 
RM 3042 
RM6925 
RM462 
	1 
4 
8 
1 
	0.00217
1.87E-05
0.00282
0.0032

	0.1128
0.20814
0.10741
0.10476


	Spikelet fertility percentage
	RM3825 
RM462 
RM461 
RM259 
RM105 
RM455 
	1 
1 
6 
1 
9 
7 
	5.09E-08
6.83E-08
2.09E-08
2.71E-07
3.77E-06
8.95E-07
	0.31478
0.3098
0.32968
0.28596
0.23839
0.26469

	Relative yield reduction
	RM113  RM1019
	7
8
	0.00225
0.01015
	0.11213
0.08073

	Drought susceptibility index
	RM1132
RM1019
	7
8
	0.00184
0.01103
	0.11621
0.07901


Supplementary Table 7. Marker-trait association identified with GLM analysis in diverse panel II phenotypic data measured under water stress
	Trait
	Linked marker
	Chr. No.
	p-value
	r2 value (%)

	PH
	RM1032
	1
	0.01335
	7.503

	
	RM6100
	10
	0.03128
	5.736

	
	RM3825
	1
	0.03182
	5.701

	
	RM6925
	8
	0.03797
	5.338

	RL
	RM5715
	12
	4.94E-04
	14.324

	
	RM5633
	4
	6.11E-04
	13.892

	
	RM1048
	1
	9.74E-04
	12.937

	
	RM1026
	9
	0.00126
	12.4

	
	RM1032
	1
	0.00195
	11.509

	
	RM1019
	8
	0.03227
	5.672

	
	RM1031
	6
	0.04287
	5.089

	
	RM 1018
	4
	0.04841
	4.841

	RV
	RM5633
	4
	0.02076
	6.584

	
	RM5715
	12
	0.03355
	5.592

	
	RM1026
	9
	0.03445
	5.538

	
	RM1178
	2
	0.03689
	5.397

	SDW 
	RM1178
	          2
	0.02396
	6.287

	CT
	RM1178
	2
	0.03253
	5.655

	
	RM1048
	1
	0.04986
	4.781

	SCMR
	RM246
	1
	0.00455
	9.748

	
	RM105
	1
	0.01573
	7.16

	
	RM490
	2
	0.03067
	5.777

	
	RM1132
	7
	0.03212
	5.681

	
	RM1019
	9
	0.04709
	4.898

	Chl
	RM1026
	9
	2.28E-04
	15.888

	
	RM259
	1
	0.00309
	10.552

	
	RM5961
	11
	0.00375
	10.151

	
	RM1032
	1
	0.00458
	9.734

	
	RM1019
	8
	0.00641
	9.031

	
	RM5715
	12
	0.01444
	7.338

	CID
	RM105
	9
	0.00857
	8.426

	
	RM136
	6
	0.02611
	6.109

	
	RM1132
	7
	0.03625
	5.433


PH- Plant Height (cm), RL-Root length (cm), RV-Root Volume (cm3), SDW- Shoot dry weight (g), CT-2013- Canopy temperature (℃), SCMR- Chlorophyll content (%), Chl-Chlorophyll content, CID- Carbon Isotope discrimination. 
