[bookmark: _Hlk155044369]Table S1. A two-season analysis of variance was conducted to examine various measured traits of ten vetch genotypes (Vicia dassycarpa Ten., V. pannonica Crantz., V. michauxii spereng, V. sativa Ardebil, V. sativa Dashtyar, V. sativa Fereydonshahr, V. sativa Mashhad, V. sativa Semirom, V. sativa Shahrekord, and V. villosa Roth) under three levels of water deficit stress: 30% (control), 50% (moderate stress), and 85% (severe stress) of the maximum allowable depletion levels of soil available water. The growing seasons considered were 2019-20 and 2020-2021.

	Studied traits
	Sources of variance
	CV  (%)

	
	Year (Y)
	Block (Y)
	Drought (D)
	Y*D
	D*block(Y)
	Genotypes (G)
	Y*G
	D*G
	Y*D*G
	

	Straw-Y
	**
	ns
	**
	ns
	ns
	**
	ns
	**
	ns
	18.7

	Grain-Y
	**
	**
	**
	ns
	ns
	**
	ns
	**
	ns
	19.1

	HI
	ns
	ns
	**
	ns
	ns
	**
	ns
	**
	ns
	22.6

	PN
	**
	ns
	**
	ns
	ns
	**
	ns
	**
	ns
	17.2

	SP
	**
	ns
	**
	ns
	ns
	**
	ns
	ns
	ns
	13.9

	SN
	**
	ns
	**
	ns
	ns
	**
	ns
	**
	ns
	24.7

	TSW
	*
	ns
	ns
	ns
	ns
	**
	ns
	ns
	ns
	10.3

	DTF
	**
	*
	**
	ns
	ns
	**
	**
	ns
	ns
	2.87

	DTM
	**
	ns
	**
	**
	*
	**
	ns
	**
	ns
	2.84

	RWC
	**
	ns
	**
	*
	ns
	**
	ns
	*
	ns
	6.53

	Fv/Fm
	ns
	ns
	**
	**
	ns
	**
	*
	**
	ns
	2.95

	Chla/Chlb
	*
	ns
	**
	**
	ns
	**
	ns
	**
	ns
	9.97

	Chla
	**
	*
	**
	ns
	ns
	**
	ns
	**
	ns
	5.11

	Chlb
	**
	*
	**
	**
	ns
	**
	ns
	**
	ns
	6.47

	Cart
	*
	ns
	**
	ns
	ns
	*
	ns
	ns
	ns
	10.1

	LPC
	ns
	ns
	**
	*
	ns
	**
	ns
	*
	ns
	10.0

	LSC
	ns
	ns
	**
	**
	ns
	**
	ns
	ns
	ns
	8.90

	DPPH
	**
	ns
	**
	**
	ns
	**
	**
	**
	**
	7.36

	APX
	**
	ns
	**
	**
	ns
	**
	**
	**
	**
	9.43

	CAT
	**
	ns
	**
	ns
	ns
	**
	ns
	ns
	ns
	13.9

	POX
	**
	**
	**
	ns
	ns
	ns
	**
	**
	**
	3.23

	H2O2
	ns
	ns
	**
	*
	ns
	ns
	ns
	ns
	*
	7.99

	MDA
	**
	ns
	**
	**
	ns
	**
	**
	**
	ns
	5.60

	MSI
	ns
	ns
	**
	ns
	ns
	**
	ns
	*
	ns
	2.03


ns non-significant. * Significant at the 0.05 probability level. ** Significant at the 0.01 probability level. 
[bookmark: _Hlk155042320]APX: ascorbate peroxidase activity (units mg–1 protein), Cart: carotenoid (mg g-1FW), CAT: catalase activity (units mg–1 protein), Chl a: chlorophyll a (mg g-1FW), Chl b: chlorophyll b (mg g-1FW), Chla/Chlb: Chla/Chlb ratio, DTF: days to flowering, DPPH: 2,2-diphenyl-1-picrylhydrazyl (mg mL–1), DTM: days to maturity, Fv/Fm: maximum photochemical efficiency of photosystem II, Grain-Y: grain yield (kg ha-1), , HI: harvest index (%), H2O2: hydrogen peroxide content (μmolg−1FW), LPC: leaf proline content (μmol g-1FW), LSC: leaf soluble carbohydrate (μmol ml-1), MDA: malondialdehyde content (nmol g-1FW), MSI: membrane stability index (%),  PN: pod number (No. plant-1), POX: peroxidase (units mg–1 protein), RWC: relative water content (%), SN: seed per plant (No. plant-1),  SP: seeds in pot (No. pod-1), Straw-Y: straw yield (kg ha-1), TSW: 1000-seed weight (g)


Table S2.  The mean comparison of the pod number (No. plant-1), seeds in pot (No. pod-1), and seed per plant (No. plant-1) of different vetch genotypes at the maturity growth stage under three levels of water deficit stress: 30% (control), 50% (moderate stress), and 85% (severe stress) of the maximum allowable depletion levels of soil available water. This analysis was carried out over two growing seasons, with the water stress levels applied after the six-leaf stage.

	Ecotype
	Pod number 
(No./plant)
	Mean
	Seeds in pod 
(No./pod)
	Mean
	Seed per plant
 (No./plant)
	Mean

	
	Control
	Moderate
	Severe
	
	Control
	Moderate
	Severe
	
	Control
	Moderate
	Severe
	

	V. dassycarpa Ten.
	54.3
±8.1
	53.0
±2.4
	29.5
±2.8
	45.6a
	3.4
±0.4
	3.3
±0.2
	2.3
±0.1
	3.0b
	187
±39
	174
±11
	67
±7.0
	142.8b

	V. pannonica Crantz
	37.7
±1.9
	34.0
±2.5
	15.3
±1.7
	29.0f
	3.3
±0.1
	3.2
±0.1
	2.0
±0.1
	2.9b
	125
±11
	111
±12
	30
±2.5
	89.0e

	V. michauxii Spereng.
	47.2
±1.6
	47.8
±2.2
	26.2
±1.9
	40.4b
	5.0
±0.4
	4.9
±0.3
	3.0
±0.2
	4.3a
	231
±18
	232
±18
	77
±5.9
	180.0a

	V. sativa Ardebil
	48.3
±1.7
	44.5
±3.3
	24.5
±2.3
	39.1bc
	3.5
±0.2
	3.5
±0.1
	2.4
±0.1
	3.1b
	170
±10
	153
±10
	59
±5.0
	127.5bc

	V. sativa Dashtyar
	43.3
±2.5
	42.2
±1.6
	22.5
±2.3
	36.0cd
	3.3
±0.3
	3.4
±0.1
	2.0
±0.2
	2.9b
	142
±11
	142
±5.9
	44
±7.3
	109.3cd

	V. sativa Fereydonshahr
	42.5
±1.5
	37.3
±2.4
	28.5
±2.7
	36.1cd
	3.6
±0.2
	3.2
±0.1
	2.0
±0.2
	2.9b
	152
±11
	119
±8.1
	59
±9.9
	110.1cd

	V. sativa Mashhad
	37.8
±2.1
	37.0
±3.6
	20.7
±1.7
	31.8ef
	3.4
±0.2
	3.4
±0.1
	2.4
±0.1
	3.0b
	129
±11
	125
±13
	48
±4.4
	100.8de

	V. sativa Semirom
	36.8
±2.0
	37.5
±2.4
	21.8
±1.2
	32.1def
	3.4
±0.2
	3.3
±0.1
	2.5
±0.1
	3.0b
	127
±12
	122
±6.7
	54
±5.5
	101.1de

	V. sativa Shahrekord
	37.3
±2.0
	34.8
±2.3
	21.0
±1.0
	31.1ef
	3.5
±0.1
	3.3
±0.1
	1.9
±0.2
	2.9b
	132
±11
	114
±11
	40
±6.7
	95.4de

	V. villosa Roth
	53.7
±1.0
	37.5
±2.8
	12.5
±3.8
	34.6de
	3.2
±0.2
	2.5
±0.1
	1.8
±0.1
	2.5c
	174
±13
	94
±6.3
	24
±8.0
	97.3de

	Mean
	43.9A
	40.6B
	22.3C
	
	3.6A
	3.4A
	2.2B
	
	157A
	139B
	50C
	

	LSD 5% (ME × E)
	4.92
	
	0.341
	
	22.84
	


Means followed by similar letter(s) are not significantly different at 5% probability level, using LSD’s test.




Table S3.  The mean comparison of the 1000-seed weight (g), days to flowering, and days to maturity of different vetch genotypes under three levels of water deficit stress: 30% (control), 50% (moderate stress), and 85% (severe stress) of the maximum allowable depletion levels of soil available water. This analysis was carried out over two growing seasons, with the water stress levels applied after the six-leaf stage.

	Ecotype
	1000-seed weight
 (g)
	Mean
	Days to flowering
	Mean
	Days to maturity
	Mean

	
	Control
	Moderate
	Severe
	
	Control
	Moderate
	Severe
	
	Control
	Moderate
	Severe
	

	V. dassycarpa Ten.
	24.8
±0.5
	26.0
±0.3
	25.2
±3.2
	25.3d
	135
±1.3
	137
±3.5
	135
±1.1
	136.0f
	212
±2.0
	210
±2.3
	196
±6.1
	206.0e

	V. pannonica Crantz.
	30.8
±0.5
	28.5
±0.7
	24.3
±1.7
	27.9c
	153
±3.4
	152
±3.9
	147
±6.3
	150.4a
	236
±1.9
	234
±4.0
	228
±4.5
	232.6a

	V. michauxii Spereng.
	39.2
±4.1
	35.5
±1.4
	35.0
±1.1
	36.6a
	143
±2.9
	141
±2.5
	138
±4.0
	140.6ed
	216
±2.6
	218
±1.0
	199
±4.0
	211.0bc

	V. sativa Ardebil
	30.3
±0.2
	29.3
±0.3
	30.0
±0.3
	29.9bc
	142
±4.2
	142
±3.5
	142
±3.5
	142.2cd
	212
±2.9
	216
±0.8
	193
±6.3
	207.3cde

	V. sativa Dashtyar
	29.5
±0.4
	29.7
±0.3
	28.3
±0.3
	29.2bc
	147
±2.3
	143
±3.4
	143
±3.3
	144.3bc
	218
±0.8
	214
±2.8
	192
±5.6
	207.8bcde

	V. sativa Fereydonshahr
	29.8
±0.3
	30.0
±0.3
	29.0
±0.3
	29.6bc
	146
±4.1
	145
±3.7
	140
±5.0
	143.9bc
	213
±3.1
	214
±3.0
	192
±6.0
	206.4de

	V. sativa Mashhad
	30.5
±0.2
	30.3
±0.2
	31.0
±0.4
	30.6b
	149
±2.2
	144
±3.8
	145
±3.1
	145.9b
	218
±1.5
	215
±3.0
	197
±3.8
	210.2bcd

	V. sativa Semirom
	29.8
±0.2
	30.7
±0.2
	30.8
±0.4
	30.4b
	147
±2.3
	145
±2.9
	145
±2.8
	146.0b
	217
±1.2
	218
±0.4
	183
±8.3
	206.3de

	V. sativa Shahrekord
	30.3
±0.5
	29.3
±0.3
	30.5
±1.1
	30.1b
	144
±3.2
	142
±3.4
	144
±2.5
	143.2cd
	217
±1.8
	219
±0.6
	199
±3.2
	211.7b

	V. villosa Roth
	25.5
±1.0
	24.8
±1.4
	25.0
±1.5
	25.1d
	140
±1.9
	137
±2.8
	137
±3.1
	138.0ef
	216
±1.4
	212
±2.9
	203
±1.1
	210.6bc

	Mean
	30.1A
	29.4AB
	28.9BC
	
	145A
	143B
	142B
	
	218A
	217A
	198B
	

	LSD 5% (ME × E)
	2.43
	
	3.28
	
	4.81
	


Means followed by similar letter(s) are not significantly different at 5% probability level, using LSD’s test.




Table S4.  The mean comparison of the chlorophyll a (mg g-1FW), chlorophyll b (mg g-1FW), and carotenoid (mg g-1FW) concentrations of different vetch genotypes at the 50% flowering growth stage under three levels of water deficit stress: 30% (control), 50% (moderate stress), and 85% (severe stress) of the maximum allowable depletion levels of soil available water. This analysis was carried out over two growing seasons, with the water stress levels applied after the six-leaf stage.

	Ecotype
	Chl a 
(mg g-1FW)
	Mean
	Chl b
(mg g-1FW)
	Mean
	Car
(mg g-1FW)
	Mean

	
	Control
	Moderate
	Severe
	
	Control
	Moderate
	Severe
	
	Control
	Moderate
	Severe
	

	V. dassycarpa Ten.
	3.897
±0.09
	3.905
±0.06
	3.315
±0.05
	3.706a
	3.338
±0.02
	3.398
±0.06
	2.912
±0.08
	3.216b
	5.510
±0.01
	5.470
±0.10
	4.332
±0.17
	5.104a

	V. pannonica Crantz.
	3.187
±0.04
	3.053
±0.08
	2.172
±0.08
	2.804e
	3.612
±0.06
	3.405
±0.08
	1.385
±0.08
	2.746ef
	5.252
±0.15
	4.710
±0.21
	3.263
±0.23
	4.408bcd

	V. michauxii Spereng.
	4.048
±0.05
	3.862
±0.10
	3.475
±0.09
	3.795a
	3.612
±0.06
	3.450
±0.14
	3.033
±0.08
	3.365a
	5.527
±0.27
	5.717
±0.29
	4.543
±0.24
	5.262a

	V. sativa Ardebil
	3.615
±0.09
	3.448
±0.03
	2.152
±0.04
	3.072c
	3.120
±0.01
	3.220
±0.12
	2.133
±0.18
	2.824cde
	4.443
±0.18
	4.573
±0.28
	3.407
±0.10
	4.141de

	V. sativa Dashtyar
	3.480
±0.04
	3.382
±0.07
	2.070
±0.08
	2.977cd
	3.145
±0.03
	3.102
±0.02
	2.122
±0.08
	2.789def
	4.915
±0.19
	4.870
±0.22
	3.545
±0.09
	4.443bc

	V. sativa Fereydonshahr
	3.233
±0.09
	3.378
±0.06
	2.367
±0.06
	2.993cd
	3.227
±0.01
	3.183
±0.02
	2.413
±0.09
	2.941c
	4.877
±0.26
	4.670
±0.20
	3.488
±0.19
	4.345cd

	V. sativa Mashhad
	3.418
±0.08
	3.202
±0.02
	2.182
±0.04
	2.934d
	3.082
±0.01
	3.083
±0.02
	2.440
±0.15
	2.868cde
	4.807
±0.17
	4.242
±0.08
	3.022
±0.14
	4.023ef

	V. sativa Semirom
	3.377
±0.07
	3.220
±0.04
	2.180
±0.08
	2.926d
	3.017
±0.03
	3.200
±0.02
	1.793
±0.24
	2.670fg
	4.428
±0.14
	3.988
±0.11
	2.838
±0.08
	3.752f

	V. sativa Shahrekord
	3.537
±0.08
	3.195
±0.02
	2.210
±0.07
	2.981cd
	3.043
±0.02
	3.085
±0.04
	1.597
±0.09
	2.575g
	4.580
±0.19
	3.778
±0.22
	3.258
±0.08
	3.872ef

	V. villosa Roth
	3.738
±0.09
	3.545
±0.06
	2.332
±0.08
	3.205b
	3.115
±0.02
	3.181
±0.05
	2.388
±0.09
	2.895cd
	4.932
±0.17
	5.128
±0.24
	3.938
±0.24
	4.666b

	Mean
	3.553A
	3.419B
	2.445C
	
	3.215A
	3.231A
	2.222B
	
	4.927A
	4.715B
	3.564C
	

	LSD 5% (ME × E)
	0.128
	
	0.149
	
	0.356
	


Means followed by similar letter(s) are not significantly different at 5% probability level, using LSD’s test.




Table S5.  The mean comparison of the enzyme activities of catalase (CAT), ascorbate peroxidase (APX) and peroxidase (POX) of different vetch genotypes at the 50% flowering growth stage under three levels of water deficit stress: 30% (control), 50% (moderate stress), and 85% (severe stress) of the maximum allowable depletion levels of soil available water. This analysis was carried out over two growing seasons, with the water stress levels applied after the six-leaf stage.

	Ecotype
	APX
(units mg–1 protein)
	Mean
	CAT
[bookmark: _Hlk155041596](units mg–1 protein)
	Mean
	POX
(units mg–1 protein)
	Mean

	
	Control
	Moderate
	Severe
	
	Control
	Moderate
	Severe
	
	Control
	Moderate
	Severe
	

	V. dassycarpa Ten.
	2.207
±0.09
	2.073
±0.10
	3.297
±0.21
	2.526cde
	0.276
±0.02
	0.300
±0.02
	0.424
±0.02
	0.333d
	5.722
±0.10
	5.715
±0.08
	5.475
±0.09
	5.637abc

	V. pannonica Crantz.
	2.253
±0.11
	2.473
±0.19
	3.572
±0.26
	2.766ab
	0.305
±0.02
	0.302
±0.03
	0.466
±0.02
	0.358bcd
	5.679
±0.10
	5.602
±0.07
	5.723
±0.05
	5.668ab

	V. michauxii Spereng.
	1.910
±0.10
	2.218
±0.11
	3.145
±0.31
	2.424def
	0.274
±0.03
	0.281
±0.02
	0.465
±0.03
	0.340cd
	5.480
±0.10
	5.617
±0.07
	5.540
±0.07
	5.546c

	V. sativa Ardebil
	2.188
±0.07
	2.350
±0.08
	3.282
±0.29
	2.607bc
	0.311
±0.03
	0.298
±0.02
	0.538
±0.02
	0.382b
	5.532
±0.07
	5.383
±0.07
	5.770
±0.09
	5.562abc

	V. sativa Dashtyar
	2.325
±0.07
	2.093
±0.12
	2.643
±0.21
	2.354f
	0.312
±0.03
	0.314
±0.03
	0.486
±0.02
	0.371bc
	5.710
±0.08
	5.595
±0.14
	5.725
±0.10
	5.677a

	V. sativa Fereydonshahr
	2.307
±0.08
	2.367
±0.11
	3.168
±0.22
	2.614bc
	0.292
±0.02
	0.307
±0.02
	0.524
±0.04
	0.374bc
	5.452
±0.09
	5.543
±0.09
	5.713
±0.11
	5.569abc

	V. sativa Mashhad
	2.338
±0.09
	2.488
±0.14
	3.693
±0.10
	2.840a
	0.316
±0.03
	0.311
±0.02
	0.526
±0.02
	0.384b
	5.812
±0.06
	5.292
±0.04
	5.702
±0.08
	5.602abc

	V. sativa Semirom
	2.207
±0.13
	2.220
±0.13
	3.312
±0.07
	2.579cd
	0.301
±0.02
	0.353
±0.01
	0.509
±0.02
	0.388b
	5.545
±0.13
	5.612
±0.03
	5.762
±0.11
	5.639abc

	V. sativa Shahrekord
	2.233
±0.12
	2.245
±0.04
	3.783
±0.21
	2.754ab
	0.321
±0.02
	0.316
±0.02
	0.507
±0.03
	0.381b
	5.608
±0.08
	5.433
±0.08
	5.586
±0.14
	5.543c

	V. villosa Roth
	1.925
±0.13
	2.153
±0.09
	3.075
±0.19
	2.384ef
	0.333
±0.01
	0.407
±0.02
	0.545
±0.01
	0.428a
	5.550
±0.13
	5.442
±0.11
	5.678
±0.04
	5.557bc

	Mean
	2.189B
	2.268B
	3.297A
	
	0.304B
	0.319B
	0.499A
	
	5.609A
	5.523B
	5.667A
	

	LSD 5% (ME × E)
	0.195
	
	0.042
	
	0.145
	


Means followed by similar letter(s) are not significantly different at 5% probability level, using LSD’s test.


