
Table S1. Wheat and Faba bean cultivars characteristics description.
	
	Earliness
	Height (m)
	Tillering
	Lodging resistance
	Frost tolerance
	Thousand grain weight (g)

	Wheat
	
	
	
	
	
	

	Elissavet
	Early
	0.7-0.9
	High
	Resistant
	Good
	32-38

	Flamenko
	Mid-early
	0.7-0.8
	High
	Good
	Good
	36-42

	Bean
	
	
	
	
	
	

	Polycarpi
	Early
	0.7-0.8
	-
	Resistant
	Good
	340-350

	Organdi
	Early
	0.6-0.7
	-
	Resistant
	Low
	520

	Nebraska
	Mid-early
	0.7-0.8
	-
	Resistant
	Good
	510

	Bumble
	Mid-early
	0.6-0.7
	-
	Resistant
	Good
	650


(-): Not applicable.

In the following tables, the "partial eta squared, η2” indicates the effect size (ES) of a factor after the effect of all other factors has been removed. It is calculated by the formula SSA / (SSA + SSE) where, SSA is the sum of squares of factor A and SSE is the sum of squares of the error (Cohen, 1973). The quantities SSA and SSE are provided from the correct ANOVA table.

Plant height and Leaf Area Index (Analysis was done over years and growth stages)
Table S2. Results of analysis of variance (significance and effect size) combined over years and growth stages, for the parameters of wheat plant height, faba bean plant height and Leaf Area Index (LAI). Also, the coefficient of variation (CV) is presented. CV coefficient was calculated using the mean square of Error c. P is the p-value (observed significance level) and η2 is the partial eta squared, for each source of variance. MSE is the value of mean square error.
	
	Plant height Wheat
	Plant height Faba bean
	Leaf Area Index (LAI)

	Year
	P=0.039
	η2=0.536
	P=0.001
	η2=0.848
	P=0.588
	η2=0.052

	Error a
	MSE=220.27
	MSE=211.30
	MSE=1.38

	Treatment
	P<0.001
	η2=0.427
	P=0.014
	η2=0.287
	P=0.063
	η2=0.228

	Year ×Treatment
	P=0.589
	η2=0.122
	P=0.247
	η2=0.178
	P=0.008
	η2=0.289

	Error b
	MSE=65.26
	MSE=95.72
	MSE=0.60

	Growth Stage
	P<0.001
	η2=0.958
	P<0.001
	η2=0.976
	P<0.001
	η2=0.933

	Year × Growth Stage
	P<0.001
	η2=0.330
	P<0.001
	η2=0.426
	P<0.001
	η2=0.630

	Treatment × Growth Stage
	P<0.001
	η2=0.327
	P<0.001
	η2=0.421
	P=0.003
	η2=0.243

	Year × Treatment × Growth Stage
	P=0.347
	η2=0.143
	P=0.487
	η2=0.131
	P=0.012
	η2=0.221

	Error c
	MSE=20.60
	MSE=20.00
	MSE=0.10

	CV
	7%
	9%
	15%



1st Growth Stage
Table S3. Results of analysis of variance, combined over years, for the first growth stage, for the parameters of wheat plant height, faba bean plant height and Leaf Area Index (LAI). Also, the coefficient of variation (CV) is presented. CV coefficient was calculated using the mean square of Error b. P is the p-value (observed significance level) and η2 is the partial eta squared, for each source of variance. MSE is the value of mean square error.
	
	Plant height Wheat
	Plant height Faba bean
	Leaf Area Index (LAI)

	Year
	P=0.008
	η2=0.712
	P<0.001
	η2=0.938
	P=0.001
	η2=0.848

	Error a
	MSE=157.85
	MSE=62.34
	MSE=0.24

	Treatment
	P<0.001
	η2=0.524
	P<0.001
	η2=0.387
	P<0.001
	η2=0.416

	Year × Treatment
	P=0.240
	η2=0.182
	P=0.009
	η2=0.299
	P<0.001
	η2=0.425

	Error b
	MSE=34.65
	MSE=18.39
	MSE=0.13

	CV
	14%
	22%
	36%



2nd Growth Stage
Table S4. Results of analysis of variance, combined over years, for the second growth stage, for the parameters of wheat plant height, faba bean plant height and Leaf Area Index (LAI). Also, the coefficient of variation (CV) is presented. CV coefficient was calculated using the mean square of Error b. P is the p-value (observed significance level) and η2 is the partial eta squared, for each source of variance. MSE is the value of mean square error.
	
	Plant height Wheat
	Plant height Faba bean
	Leaf Area Index (LAI)

	Year
	P=0.008
	η2=0.712
	P=0.003
	η2=0.802
	P=0.003
	η2=0.795

	Error a
	MSE=56.34
	MSE=140.02
	MSE=0.84

	Treatment
	P<0.001
	η2=0.524
	P=0.004
	η2=0.323
	P=0.286
	η2=0.168

	Year × Treatment
	P=0.240
	η2=0.182
	P=0.298
	η2=0.168
	P=0.007
	η2=0.294

	Error b
	MSE=34.89
	MSE=52.21
	MSE=0.26

	CV
	8%
	13%
	21%



3rd   Growth Stage
Table S5. Results of analysis of variance, combined over years, for the third growth stage, for the parameters of wheat plant height, faba bean plant height and Leaf Area Index (LAI). Also, the coefficient of variation (CV) is presented. CV coefficient was calculated using the mean square of Error b. P is the p-value (observed significance level) and η2 is the partial eta squared, for each source of variance. MSE is the value of mean square error.
	
	Plant height Wheat
	Plant height Faba bean
	Leaf Area Index (LAI)

	Year
	P=0.008
	η2=0.712
	P=0.301
	η2=0.176
	P=0.658
	η2=0.035

	Error a
	MSE=137.78
	MSE=113.82
	MSE=0.89

	Treatment
	P<0.001
	η2=0.524
	P<0.001
	η2=0.362
	P=0.099
	η2=0.212

	Year × Treatment
	P=0.240
	η2=0.182
	P=0.546
	η2=0.130
	P=0.100
	η2=0.212

	Error b
	MSE=26.86
	MSE=59.24
	MSE=0.38

	CV
	7%
	12%
	21%



NDVI and SPAD (Analysis was done over years and growth stages)
Table S6. Results of analysis of variance, combined over years and two growth stages, for the parameters of wheat Normalized Difference Vegetation Index (NDVI), faba bean Normalized Difference Vegetation Index (NDVI), wheat chlorophyll content and faba bean chlorophyll content. Also, the coefficient of variation (CV) is presented. CV coefficient was calculated using the mean square of Error c. P is the p-value (observed significance level) and η2 is the partial eta squared, for each source of variance. MSE is the value of mean square error.
	
	NDVI Wheat
	NDVI Faba bean
	SPAD Wheat
	SPAD Faba bean

	Year
	P<0.001
	η2=0.972
	P<0.001
	η2=0.997
	P=0.067
	η2=0.455
	P=0.007
	η2=0.731

	Error a
	MSE=0.0008
	MSE=0.0008
	MSE=15.01
	MSE=28.88

	Treatment
	P=0.152
	η2=0.206
	P=0.004
	η2=0.325
	P=0.599
	η2=0.120
	P<0.001
	η2=0.454

	Year ×Treatment
	P<0.001
	η2=0.438
	P<0.001
	η2=0.374
	P=0.858
	η2=0.079
	P=0.231
	η2=0.181

	Error b
	MSE=0.0004
	MSE=0.0003
	MSE=29.49
	MSE=16.47

	Growth Stage
	P<0.001
	η2=0.374
	P=0.002
	η2=0.127
	P<0.001
	η2=0.533
	P=0.004
	η2=0.111

	Year × Growth Stage
	P=0.982
	η2=0.000
	P<0.001
	η2=0.475
	P<0.001
	η2=0.231
	P=0.857
	η2=0.000

	Treatment × Growth Stage
	P=0.007
	η2=0.299
	P=0.082
	η2=0.210
	P=0.953
	η2=0.050
	P<0.001
	η2=0.343

	Year × Treatment × Growth Stage
	P<0.001
	η2=0.406
	P=0.424
	η2=0.137
	P=0.545
	η2=0.117
	P=0.398
	η2=0.140

	Error c
	MSE=0.0004
	MSE=0.0004
	MSE=31.65
	MSE=15.96

	CV
	3%
	4%
	11%
	8%



Yield Components (Analysis was done over years)
Table S7. Results of analysis of variance, combined over years, for the parameters of spikes per plant, pods per plant, seeds per spike and seeds per pod. Also, the coefficient of variation (CV) is presented. CV coefficient was calculated using the mean square of Error b. P is the p-value (observed significance level) and η2 is the partial eta squared, for each source of variance. MSE is the value of mean square error.
	
	Spikes per plant
	Pods per plant
	Seeds per spike
	Seeds per pod

	Year
	P=0.223
	η2=0.235
	P=0.042
	η2=0.524
	P<0.001
	η2=0.960
	P=0.415
	η2=0.113

	Error a
	MSE=14.56
	MSE=9.69
	MSE=98.03
	MSE=0.47

	Treatment
	P=0.004
	η2=0.343
	P<0.001
	η2=0.623
	P<0.001
	η2=0.483
	P=0.052
	η2=0.243

	Year × Treatment
	P=0.378
	η2=0.155
	P<0.001
	η2=0.540
	P=0.146
	η2=0.208
	P=0.257
	η2=0.176

	Error b
	MSE=3.43
	MSE=7.34
	MSE=37.89
	MSE=0.44

	CV
	23%
	38%
	14%
	23%



Dry Weight (Analysis was done over years).
Table S8. Results of analysis of variance, combined over years, for the parameter of Dry weight. Also, the coefficient of variation (CV) is presented. CV coefficient was calculated using the mean square of Error b. P is the p-value (observed significance level) and η2 is the partial eta squared, for each source of variance. MSE is the value of mean square error.
	
	Dry Weight

	Year
	P=0.969
	η2=0.975

	Error a
	MSE=3.89

	Treatment
	P<0.001
	η2=0.755

	Year × Treatment
	P<0.001
	η2=0.423

	Error b
	MSE=2.30

	CV
	19%




Seed Yield (Analysis was done over years). 
Table S9. Results of analysis of variance, combined over years, for the parameters of wheat seed yield, faba bean seed yield, as well as the total plot seed yield. Also, the coefficient of variation (CV) is presented. CV coefficient was calculated using the mean square of Error b. P is the p-value (observed significance level) and η2 is the partial eta squared, for each source of variance. MSE is the value of mean square error.
	
	Seed Yield Wheat
	Seed Yield Faba bean
	Seed Yield Plot

	Year
	P=0.917
	η2=0.002
	P=0.002
	η2=0.823
	P=0.288
	η2=0.185

	Error a
	MSE=1.04
	MSE=0.04
	MSE=0.88

	Treatment
	P<0.001
	η2=0.743
	P<0.001
	η2=0.761
	P<0.001
	η2=0.773

	Year × Treatment
	P=0.032
	η2=0.273
	P<0.001
	η2=0.385
	P=0.006
	η2=0.298

	Error b
	MSE=0.27
	MSE=0.17
	MSE=0.30

	CV
	18%
	46%
	20%



Phenotyping Tools (Analysis was done over years).
Table S10. Results of analysis of variance, combined over years, for the parameters of Light Penetration Depth (LPD), Normalized Pigment Chlorophyll Index (NPCI) and Plant Senescence Reflectance Index (PSRI). Also, the coefficient of variation (CV) is presented. CV coefficient was calculated using the mean square of Error b. P is the p-value (observed significance level) and η2 is the partial eta squared, for each source of variance. MSE is the value of mean square error.
	
	Light Penetration Depth (LPD)
	Normalized Pigment Chlorophyll Index (NPCI)
	Plant Senescence Reflectance Index (PSRI)

	Year
	P=0.852
	η2=0.006
	P<0.001
	η2=0.935
	P<0.001
	η2=0.185

	Error a
	MSE=29438.05
	MSE=0.005
	MSE=0.047

	Treatment
	P=0.203
	η2=0.184
	P<0.001
	η2=0.417
	P=0.058
	η2=0.773

	Year × Treatment
	P=0.106
	η2=0.210
	P<0.001
	η2=0.491
	P=0.139
	η2=0.298

	Error b
	MSE=5545.17
	MSE=0.001
	MSE=0.020

	CV
	19%
	22%
	31%
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