Table S1: Details of species-wise source of Luffa accessions under the study 

	Sl. No
	Accession no.
	Species
	Type of material
	Source*
	Decimal latitude
	Decimal longitude

	1
	IC 92618
	Luffa acutangula
	Cultivated
	Delhi
	28.642
	77.160

	2
	IC 92625
	Luffa acutangula
	Cultivated
	Delhi
	28.643
	77.157

	3
	IC 92685
	Luffa acutangula
	Cultivated
	Delhi
	28.630
	77.153

	4
	IC 105554
	Luffa acutangula
	Cultivated
	Delhi
	28.630
	77.150

	5
	IC 110892
	Luffa acutangula
	Cultivated
	Delhi
	28.624
	77.153

	6
	IC 110893
	Luffa acutangula
	Cultivated
	Delhi
	28.577
	76.863

	7
	IC 201149
	Luffa acutangula
	Cultivated
	Delhi
	28.575
	76.866

	8
	IC 385911
	Luffa acutangula
	Cultivated
	Jharkhand
	23.373
	85.183

	9
	IC 392334
	Luffa acutangula
	Cultivated
	Jharkhand
	24.552
	85.830

	10
	IC 397606
	Luffa acutangula
	Cultivated
	Madhya Pradesh
	22.116
	79.159

	11
	IC 570352
	Luffa acutangula
	Cultivated
	Andhra Pradesh
	16.454
	80.090

	12
	IC 570354
	Luffa acutangula
	Cultivated
	Andhra Pradesh
	14.442
	77.871

	13
	IC 570367
	Luffa acutangula
	Cultivated
	Karnataka
	17.553
	76.964

	14
	IC 570368
	Luffa acutangula
	Cultivated
	Karnataka
	17.013
	76.768

	15
	IC 570374
	Luffa acutangula
	Cultivated
	Karnataka
	15.396
	74.885

	16
	IC 570378
	Luffa acutangula
	Cultivated
	Karnataka
	12.686
	77.425

	17
	IC 570403
	Luffa acutangula
	Cultivated
	Andhra Pradesh
	16.390
	80.375

	18
	IC 570420
	Luffa acutangula
	Cultivated
	Andhra Pradesh
	17.727
	79.068

	19
	IC 570432
	Luffa acutangula
	Cultivated
	Andhra Pradesh
	19.082
	78.398

	20
	IC 570445
	Luffa acutangula
	Cultivated
	Andhra Pradesh
	17.247
	82.240

	21
	IC 570450
	Luffa acutangula
	Cultivated
	Andhra Pradesh
	16.768
	78.064

	22
	IC 570454
	Luffa acutangula
	Cultivated
	Andhra Pradesh
	16.284
	80.491

	23
	IC 570465
	Luffa acutangula
	Cultivated
	Andhra Pradesh
	17.325
	78.393

	24
	IC 570508
	Luffa acutangula
	Cultivated
	Andhra Pradesh
	17.228
	78.564

	25
	KPS-105/2011
	Luffa acutangula
	Cultivated
	Bihar
	26.496
	86.182

	26
	KPS-106/2011
	Luffa acutangula
	Cultivated
	Bihar
	26.496
	86.171

	27
	KPS-107/2011
	Luffa acutangula
	Cultivated
	Bihar
	26.456
	86.270

	28
	KPS-108/2011
	Luffa acutangula
	Cultivated
	Bihar
	26.270
	86.332

	29
	JBT/AKS-J 51-31
	Luffa acutangula
	Cultivated
	Jharkhand
	24.042
	84.094

	30
	KP/AP/091-01
	L. acutangula var. amara
	Wild
	Rajasthan
	26.691
	77.880

	31
	KP/AP/092
	L. acutangula var. amara
	Wild
	Uttar Pradesh
	25.443
	78.567

	32
	KP/AP/093
	L. acutangula var. amara
	Wild
	Punjab
	31.998
	75.381

	33
	KP/AP/095
	L. acutangula var. amara
	Wild
	Karnataka
	14.813
	74.128

	34
	KP/AP/096
	L. acutangula var. amara
	Wild
	Karnataka
	14.709
	74.780

	35
	KP/AP/097
	Luffa acutangula
	Cultivated
	Karnataka
	14.656
	74.830

	36
	IC 92755
	Luffa aegyptiaca
	Cultivated
	Delhi
	28.580
	76.898

	37
	IC 265761
	Luffa aegyptiaca
	Cultivated
	Bihar
	25.227
	85.006

	38
	IC 276391
	Luffa aegyptiaca
	Cultivated
	Rajasthan
	27.340
	76.414

	39
	IC 284946
	Luffa aegyptiaca
	Cultivated
	Uttar Pradesh
	28.528
	79.426

	40
	IC 343164
	Luffa aegyptiaca
	Cultivated
	Jharkhand
	25.537
	86.323

	41
	IC 347833
	Luffa aegyptiaca
	Cultivated
	Uttarakhand
	29.250
	79.521

	42
	IC 347994
	Luffa aegyptiaca
	Cultivated
	Jharkhand
	24.475
	85.472

	43
	IC 392236
	Luffa aegyptiaca
	Cultivated
	Jharkhand
	25.242
	87.623

	44
	IC 397559
	Luffa aegyptiaca
	Cultivated
	Madhya Pradesh
	22.474
	78.419

	45
	IC 398570
	Luffa aegyptiaca
	Cultivated
	Bihar
	25.777
	84.720

	46
	IC 570346
	Luffa aegyptiaca
	Cultivated
	Karnataka
	17.780
	76.980

	47
	IC 570347
	Luffa aegyptiaca
	Cultivated
	Karnataka
	17.059
	76.858

	48
	IC 570350
	Luffa aegyptiaca
	Cultivated
	Karnataka
	15.484
	74.575

	49
	IC 570358
	Luffa aegyptiaca
	Cultivated
	Andhra Pradesh
	16.494
	79.574

	50
	IC 570359
	Luffa aegyptiaca
	Cultivated
	Karnataka
	14.495
	74.574

	51
	IC 570363
	Luffa aegyptiaca
	Cultivated
	Karnataka
	14.247
	74.806

	52
	IC 570364
	Luffa aegyptiaca
	Cultivated
	Karnataka
	14.653
	74.473

	53
	IC 570372
	Luffa aegyptiaca
	Cultivated
	Karnataka
	12.053
	77.157

	54
	IC 570382
	Luffa aegyptiaca
	Cultivated
	Karnataka
	12.380
	77.280

	55
	IC 570384
	Luffa aegyptiaca
	Cultivated
	Karnataka
	11.992
	77.149

	56
	IC 570436
	Luffa aegyptiaca
	Cultivated
	Andhra Pradesh
	17.247
	82.240

	57
	IC 570455
	Luffa aegyptiaca
	Cultivated
	Andhra Pradesh
	16.768
	78.064

	58
	IC 570456
	Luffa aegyptiaca
	Cultivated
	Andhra Pradesh
	16.284
	80.491

	59
	IC 570468
	Luffa aegyptiaca
	Cultivated
	Andhra Pradesh
	17.325
	78.393

	60
	IC 570477
	Luffa aegyptiaca
	Cultivated
	Andhra Pradesh
	17.228
	78.564

	61
	IC 570498
	Luffa aegyptiaca
	Cultivated
	Andhra Pradesh
	16.856
	80.139

	62
	KPS-101/2011
	Luffa aegyptiaca
	Cultivated
	Bihar
	26.408
	86.149

	63
	KPS-102/2011
	Luffa aegyptiaca
	Cultivated
	Bihar
	26.513
	86.167

	64
	KPS-103/2011
	Luffa aegyptiaca
	Cultivated
	Bihar
	26.483
	86.160

	65
	KPS-110/2011
	Luffa aegyptiaca
	Cultivated
	Delhi
	26.483
	86.170

	66
	JBT/AKS 51-30
	Luffa aegyptiaca
	Cultivated
	Jharkhand
	24.130
	84.231

	67
	KP/AP/091A
	Luffa aegyptiaca
	Cultivated
	Odisha
	20.481
	85.887

	68
	KP/AP/091B
	Luffa aegyptiaca
	Cultivated
	Rajasthan
	27.248
	77.481

	69
	KP/AP/091C
	Luffa aegyptiaca
	Cultivated
	Rajasthan
	27.166
	77.522

	70
	KP/AP/094
	Luffa aegyptiaca
	Cultivated
	Punjab
	31.595
	75.959

	71
	IC 570383
	Luffa hermaphrodita
	Cultivated
	Karnataka
	17.754
	76.776

	72
	KP/RS/PKS-23
	Luffa hermaphrodita
	Cultivated
	Uttar Pradesh
	27.547
	81.586

	73
	KP/AP/098
	Luffa hermaphrodita
	Cultivated
	Madhya Pradesh
	24.650
	79.967

	74
	KP/AP/091D
	Luffa hermaphrodita
	Cultivated
	Bihar
	26.357
	86.466

	75
	KPS-104/2011
	Luffa hermaphrodita
	Cultivated
	Bihar
	26.356
	86.378

	76
	KPS-109/2011
	Luffa hermaphrodita
	Cultivated
	Bihar
	26.496
	86.183

	77
	KC/CSR-41
	Luffa graveolens
	Wild
	Uttar Pradesh
	27.868
	79.900

	78
	KP/RS/PKS-4
	Luffa graveolens
	Wild
	Uttar Pradesh
	28.344
	79.427

	79
	KP/RS/PKS-26
	Luffa graveolens
	Wild
	Uttar Pradesh
	26.734
	83.145

	80
	SS2871/KP
	Luffa echinata
	Wild
	Madhya Pradesh
	25.895
	78.332


*Different states of India

Table S2: List of investigated traits of Luffa accessions.
	1. 100 Seed Weight (gm)

2. Protein Content (%)

3. Oil Content (%)

4. Seed Length (mm)

5. Seed Width (mm)

6. Seed Length/Width Ratio (L/W)

7. Seed Thickness (mm)

8. Seed Shape (Oval/Round/Elongated Round/Elongated flat)

9. Seed Coat Colour (Black/Grey Black/Grey/Ivory colour/Ash colour/White)

10. Presence of Beak/Wing (Absent/Present)

11. Seed Coat Surface (Smooth/Rough)









Table S3: Morphological and biochemical characteristics of Luffa accessions 
	Sl. No
	Accession No.
	100 seed wt. (gm)
	Protein (%)
	Oil content# (%)
	Length (mm)
	Width (mm)
	Ratio (L/w)
	Thickness (mm)
	Seed Shape
	Colour
	Beak$
	Wing$
	Seed Coat Surface

	Luffa acutangula

	1
	IC 92618
	8.724
	7.33
	16.15
	9.8
	5.5
	1.78
	2.0
	Oval 
	Black
	P
	A
	Smooth

	2
	IC 92625
	7.452
	7.45
	22.89
	9.2
	5.8
	1.59
	1.9
	Oval
	Black
	P
	A
	Rough

	3
	IC 92685
	7.573
	6.8
	21.11
	8.6
	5.2
	1.65
	2.0
	Oval
	Grey black
	P
	A
	Rough

	4
	IC 105554
	8.542
	7.0
	25.41
	9.8
	4.9
	2.0
	1.9
	Oval
	black
	P
	A
	Rough

	5
	IC 110892
	8.426
	8.64
	NA
	8.4
	4.8
	1.75
	2.1
	Oval
	Grey black
	P
	A
	Rough

	6
	IC 110893
	7.095
	8.07
	16.75
	9.6
	5.2
	1.85
	1.8
	Oval
	Grey black
	P
	A
	Rough

	7
	IC 201149
	7.543
	8.91
	20.1
	9.4
	5.4
	1.74
	2.0
	Oval
	black
	P
	A
	Rough

	8
	IC 385911
	10.652
	7.96
	NA
	10.4
	5.8
	1.79
	2.1
	Oval
	Black
	P
	A
	Smooth

	9
	IC 392334
	9.52
	8.26
	NA
	9.4
	5.4
	1.74
	2.1
	Oval
	Black
	P
	A
	Smooth

	10
	IC 397606
	8.284
	9.14
	NA
	9.2
	5.6
	1.64
	2.0
	Oval
	Black
	P
	A
	Rough

	11
	IC 570352
	12.58
	7.8
	NA
	11.6
	6.0
	1.93
	2.2
	Oval
	Grey black
	P
	A
	Rough

	12
	IC 570354
	13.638
	8.32
	NA
	12.0
	6.2
	1.94
	2.3
	Oval
	Grey black
	P
	A
	Rough

	13
	IC 570367
	14.125
	7.0
	NA
	12.4
	6.4
	1.94
	2.4
	Oval
	Grey black
	P
	A
	Rough

	14
	IC 570368
	15.428
	6.39
	NA
	12.2
	6.2
	1.97
	2.6
	Oval
	Grey black
	P
	A
	Rough

	15
	IC 570374
	17.68
	6.28
	NA
	12.8
	7.6
	1.68
	2.2
	Oval
	Grey black
	P
	A
	Rough

	16
	IC 570378
	13.299
	8.86
	22.25
	11.8
	7.6
	1.55
	2.0
	Oval
	Grey black
	P
	A
	Rough

	17
	IC 570403
	15.601
	7.56
	NA
	12.2
	6.6
	1.85
	2.2
	Oval
	Black
	P
	A
	Rough

	18
	IC 570420
	12.348
	6.46
	22.17
	11.2
	6.6
	1.7
	2.0
	Oval
	Grey
	P
	A
	Rough

	19
	IC 570432
	12.542
	7.26
	NA
	11.5
	6.5
	1.77
	2.0
	Oval
	Grey black
	P
	A
	Rough

	20
	IC 570445
	13.854
	7.16
	NA
	12.4
	6.6
	1.89
	2.2
	Oval
	Grey black
	P
	A
	Rough

	21
	IC 570450
	12.864
	7.68
	NA
	11.8
	6.2
	1.90
	2.0
	Oval
	Grey 
	P
	A
	Rough

	22
	IC 570454
	21.352
	7.41
	21.44
	13.0
	8.8
	1.48
	2.6
	Oval
	Grey black
	P
	A
	Rough

	23
	IC 570465
	14.682
	8.46
	NA
	12.8
	7.2
	1.78
	2.6
	Oval
	Grey black
	P
	A
	Rough

	24
	IC 570508
	12.38
	8.39
	NA
	11.2
	6.0
	1.87
	2.2
	Oval
	Grey black
	P
	A
	Rough

	25
	KPS-105/2011
	10.346
	8.80
	NA
	9.8
	5.4
	1.81
	2.3
	Oval
	Black
	P
	A
	Smooth

	26
	KPS-106/2011
	7.521
	8.96
	NA
	9.0
	5.8
	1.55
	1.9
	Oval
	Black
	P
	A
	Smooth

	27
	KPS-107/2011
	10.667
	8.00
	NA
	10.6
	5.7
	1.86
	1.9
	Oval
	Black
	P
	A
	Smooth

	28
	KPS-108/2011
	11.342
	8.00
	19.63
	10.1
	6.3
	1.6
	1.9
	Oval
	Black
	P
	A
	Smooth

	29
	JBT/AKS-J 51-31
	11.128
	7.85
	22.77
	10
	5.6
	1.79
	1.7
	Oval
	Black
	P
	A
	Rough

	30
	KP/AP/091-01
	10.872
	6.59
	17.38
	10
	5.9
	1.7
	1.8
	Oval
	Grey black
	P
	A
	Rough

	31
	KP/AP/092
	9.431
	8.77
	20.3
	9.8
	5.2
	1.88
	1.7
	Oval
	Grey black
	P
	A
	Rough

	32
	KP/AP/093
	8.48
	7.79
	19.68
	9
	5.5
	1.64
	1.6
	Oval
	Grey black
	P
	A
	Rough

	33
	KP/AP/095
	7.326
	5.85
	24.26
	8.6
	5.0
	1.72
	1.9
	Oval
	Black
	P
	A
	Rough

	34
	KP/AP/096
	12.247
	7.60
	25.2
	11.2
	6.2
	1.81
	2.0
	Oval
	Black
	P
	A
	Rough

	35
	KP/AP/097
	6.864
	6.90
	NA
	9.6
	5.6
	1.71
	1.7
	Oval
	Grey black
	P
	A
	Rough

	Luffa aegyptiaca

	36
	IC 92755
	11.348
	8.77
	20.42
	10.6
	6.1
	1.74
	1.9
	Elongated round
	Grey black
	A
	P
	Rough

	37
	IC 265761
	10.534
	7.92
	19.35
	10.5
	6.0
	1.75
	2.1
	Elongated round
	Black
	A
	P
	Smooth

	38
	IC 276391
	9.528
	7.39
	21.15
	11.0
	6.5
	1.7
	1.8
	Elongated round
	Grey black
	A
	P
	Rough

	39
	IC 284946
	10.837
	9.58
	26.6
	12.0
	6.0
	2.0
	2.3
	Elongated round
	Black
	A
	P
	Smooth

	40
	IC 343164
	7.528
	8.63
	17.56
	10.0
	5.6
	1.79
	1.8
	Elongated flat
	Black
	A
	P
	Smooth

	41
	IC 347833
	11.286
	8.01
	21.55
	11.6
	8.4
	1.38
	1.9
	Round
	Black
	A
	P
	Smooth

	42
	IC 347994
	10.086
	7.72
	NA
	11.2
	5.8
	1.93
	2.2
	Elongated flat
	Black
	A
	P
	Smooth

	43
	IC 392236
	10.2886
	8.56
	NA
	11.2
	6.4
	1.75
	2.0
	Elongated flat
	Grey black
	A
	P
	Rough

	44
	IC 397559
	8.349
	7.42
	16.35
	11
	6.4
	1.72
	2.2
	Elongated flat
	Black
	A
	P
	Smooth

	45
	IC 398570
	9.52
	8.19
	NA
	11.4
	6.3
	1.81
	2.1
	Elongated round
	Black
	A
	P
	Smooth

	46
	IC 570346
	12.428
	7.01
	NA
	10.7
	7.7
	1.39
	2.3
	Round
	White
	A
	P
	Rough

	47
	IC 570347
	10.824
	7.18
	NA
	14
	9.7
	1.44
	1.8
	Round
	Ash
	A
	P
	Rough

	48
	IC 570350
	13.567
	6.5
	19.46
	12.4
	8.8
	1.41
	2.1
	Round
	White
	A
	P
	Rough

	49
	IC 570358
	12.982
	4.92
	NA
	12.8
	9.6
	1.33
	2.3
	Round
	Ivory
	A
	P
	Rough

	50
	IC 570359
	11.584
	6.8
	17.83
	11.6
	7.6
	1.53
	1.8
	Round
	Ivory
	A
	P
	Rough

	51
	IC 570363
	13.54
	6.66
	NA
	13.2
	8.6
	1.53
	2.0
	Round
	Grey
	A
	P
	Rough

	52
	IC 570364
	11.59
	7.34
	NA
	11.6
	7.8
	1.49
	2.2
	Round
	White
	A
	P
	Rough

	53
	IC 570372
	13.282
	6.45
	21.79
	11.6
	8.2
	1.41
	2.5
	Round 
	Ash
	A
	P
	Rough

	54
	IC 570382
	12.864
	7.17
	NA
	11.6
	8.4
	1.38
	1.9
	Round
	Ash
	A
	P
	Rough

	55
	IC 570384
	10.555
	7.88
	20.53
	10.8
	8
	1.35
	2.0
	Round
	Ash
	A
	P
	Rough

	56
	IC 570436
	10.625
	8.51
	NA
	11.0
	6.6
	1.67
	1.9
	Elongated round
	Ash 
	A
	P
	Rough

	57
	IC 570455
	10.672
	6.57
	20.0
	11.2
	7.6
	1.17
	1.8
	Elongated flat
	Ivory
	A
	P
	Rough

	58
	IC 570456
	10.864
	5.97
	NA
	11.8
	8.1
	1.46
	2.2
	Round
	White
	A
	P
	Rough

	59
	IC 570468
	11.533
	4.46
	NA
	11.2
	7.0
	1.6
	2.1
	Round
	Grey black
	A
	P
	Rough

	60
	IC 570477
	18.581
	7.76
	NA
	13.4
	9.8
	1.37
	2.6
	Round
	Ash
	A
	P
	Rough

	61
	IC 570498
	6.58
	7.41
	19.05
	11.6
	9.0
	1.29
	1.7
	Round 
	Ivory
	A
	P
	Rough

	62
	KPS-101/2011
	8.821
	7.52
	21.93
	10.2
	9.0
	1.33
	2.2
	Elongated flat
	Ash 
	A
	P
	Rough

	63
	KPS-102/2011
	10.529
	9.18
	27.41
	11.4
	7.0
	1.63
	2.0
	Elongated round
	Grey black
	A
	P
	Rough

	64
	KPS-103/2011
	11.543
	8.16
	23.29
	11.3
	6.5
	1.74
	2.4
	Elongated round
	Ivory
	A
	P
	Rough

	65
	KPS-110/2011
	9.418
	9.55
	23.27
	10.6
	6.6
	1.61
	2.1
	Round
	Grey black
	A
	P
	Smooth

	66
	JBT/AKS 51-30
	12.091
	7.08
	22.09
	12.0
	8.0
	1.5
	2.2
	Elongated round
	Black
	A
	P
	Rough

	67
	KP/AP/091A
	11.852
	8.15
	NA
	11.8
	7.5
	1.57
	2.2
	Elongated round
	Black
	A
	P
	Rough

	68
	KP/AP/091B
	11.952
	8.2
	26.45
	11.9
	7.5
	1.59
	2.2
	Elongated round
	Black
	A
	P
	Rough

	69
	KP/AP/091C
	10.647
	8.77
	21.39
	11.4
	7.0
	1.63
	2.4
	Elongated round
	White
	A
	P
	Rough

	70
	KP/AP/094
	10.583
	8.22
	NA
	10.5
	7.0
	1.5
	2.2
	Elongated round
	Black
	A
	P
	Rough

	Luffa hermaphrodita

	71
	IC 570383
	19.521
	8.66
	NA
	13.0
	7.1
	1.83
	2.1
	Oval
	Grey black
	P
	A
	Rough

	72
	KP/RS/PKS-23
	6.428
	7.95
	20.25
	9.6
	4.9
	1.96
	1.7
	Oval
	Black
	P
	A
	Rough

	73
	KP/AP/098
	11.627
	7.66
	24.32
	10.4
	5.6
	1.86
	2.1
	Oval
	Black
	P
	A
	Rough

	74
	KP/AP/091D
	10.125
	8.61
	NA
	9.4
	5.8
	1.62
	2.0
	Oval
	Black
	P
	A
	Rough

	75
	KPS-104/2011
	10.248
	6.26
	21.08
	10.0
	5.2
	1.92
	2.0
	Oval
	Black
	P
	A
	Smooth

	76
	KPS-109/2011
	5.542
	6.32
	NA
	8.6
	4.8
	1.79
	1.6
	Oval
	Black
	P
	A
	Rough

	Luffa graveolens

	77
	KC/CSR-41
	3.458
	6.56
	20.65
	5.0
	3.4
	1.47
	1.6
	Round
	Grey
	A
	A
	Rough

	78
	KP/RS/PKS-4
	3.423
	5.34
	16.79
	4.8
	3.3
	1.45
	1.5
	Round
	Grey
	A
	A
	Rough

	79
	KP/RS/PKS-26
	3.428
	6.18
	NA
	4.7
	3.3
	1.42
	1.5
	Round
	Grey
	A
	A
	Rough

	Luffa echinata

	80
	SS2871/KP
	2.824
	7.93
	19.45
	4.7
	3.5
	1.34
	1.7
	Round
	Grey
	A
	A
	Rough


$ P-present, A-absent,   * All the data on seed morphology is the average value of five replicates of twenty seeds each and biochemical analysis done on two replicates of ten seeds each,  # NA- Not done due to seed limitation.

Table S4. The range of variability in seed morphological characteristics of Luffa species

	Sl. No.
	Characters
	Variations
	Frequency

	1.
	Seed shape
	Oval
	41

	
	
	Round
	20

	
	
	Elongated Round
	13

	
	
	Elongated flat
	6

	2.
	Seed colour
	Black
	31

	
	
	Grey Black
	25

	
	
	Grey
	7

	
	
	Ivory colour
	5

	
	
	Ash colour
	7

	
	
	White
	5

	3.
	Beak/Wing
	Beak present
	41

	
	
	Wing present
	35

	
	
	Both Absent
	4

	4.
	Seed coat surface
	Smooth
	16

	
	
	Rough
	64


