Table S1 Vegetation indices used in this study.
	Full Form
	Formula
	Reference

	Boochs
	Boochs=
	[1]

	
	Boochs2=
	[1]

	Cellulose absorption index
	CAI=
	[2]

	Chlorophyll absorption ratio index	
	CARI=

	[3]

	Carter
	Carter=
	[4]

	
	Carter2=
	[4]

	
	Carter3=
	[4]

	
	Carter4=
	[4]

	
	Carter5=
	[4]

	
	Carter6=
	[4]

	Curvature index
	CI=
	[5]

	
	CI2=
	[6]

	Chlorophyll absorption integra
	CAI=
	[2]

	Carotenoid reflectance index
	CRI1=
	[6]

	
	CRI2=
	[6]

	
	CRI3=
	[6]

	
	CRI4=
	[6]

	First derivative indices
	D1=
	[5]

	
	D2=
	

	Datt
	Datt=
	[7]

	
	Datt2=
	[7]

	
	Datt3=
	[7]

	
	Datt4=
	[8]

	
	Datt5=
	[8]

	
	Datt6=
	[8]

	
	Datt7=
	[9]

	
	Datt8=
	[9]

	Double differene
	DD=
	[10]

	
	DDn=
	[11]

	Double-peak optical index
	DPI=
	[5]

	Disease-water stress indices
	DWSI1=
	[12]

	
	DWSI2=
	[12]

	
	DWSI3=
	[12]

	
	DWSI4=
	[12]

	
	DWSI5=
	[12]

	Normalized difference between dRE and dG
	EGFN=
	[13]

	Ratio of dRE and dG
	EGFR=
	[13]

	Enhanced vegetation index
	EVI=
	[14]

	Generalized difference vegetation index
	GDVI=
	[15]

	Greenness index
	GI=
	[16]

	Gitelson
	Gitelson=
	[17]

	
	Gitelson2=
	[6]

	Gitelson and merzylak index
	GMI1=
	[6]

	
	GMI2=
	[6]

	Green normalized difference vegetation index
	Green NDVI=
	[18]

	Leaf water vegetation indices
	LWVI_1=
	[19]

	
	LWVI_2=
	[19]

	Maccioni
	Maccioni=
	[20]

	Modified chlorophyll absorption ratio index
	MCARI=
	[21]

	
	MCARI2=
	[22]

	Combined MCARI/OSAVI
	MCARI/OSAVI
	[21]

	
	MCARI2/OSAVI2
	[22]

	Modified NDVI
	mND705=
	[23]

	
	mNDVI=
	[23]

	Modified photochemical reflectance index
	MPRI=
	[24]

	Modified red‐edge inflection point
	mREIP= Red-edge inflection point using Gaussain fit
	[25]

	Modified soil adjusted vegetation index
	MSAVI=
	[26]

	Moisture stress index
	MSI=
	[27]

	Modified SR
	mSR=
	[23]

	
	mSR2=
	[28]

	
	mSR705=
	[23]

	Meris terrestrial chlorophyll index
	MTCI=
	[29]

	Modified triangular vegetation index
	MTVI=
	[30]

	Normalized difference lignin index	
	NDLI=
	[31]

	Normalized difference nitrogen index	
	NDNI=
	[31]

	Normalized difference vegetation index
	NDVI=
	[32]

	
	NDVI2=
	[33]


	
	NDVI3=
	[34]

	Normalized difference water index
	NDWI=
	[35]

	Normalized pigments chlorophyll ratio index
	NPCI=
	[13]

	Optimized soil-adjusted vegetation index
	OSAVI=
	[36]

	
	OSAVI2=
	[22]

	Photochemical reflectance index
	PRI=
	[37]

	Combined PRI/RDVI 
	PRI_norm=PRI RDVI 
	[38]

	Combined PRI/CI2
	PRI*CI2
	[39]

	Plant senescence reflectance index
	PSRI=
	[40]

	Pigment specific simple ratio
	PSSR=
	[41]

	Pigment specific normalized difference
	PSND=
	[41]

	Plant water index
	PWI=
	[42]

	Renormalized difference
vegetation index
	RDVI=
	[43]

	Red-edge position
	REP_LE= Red-edge position through linear extrapolation.
	[44]

	
	REP_Li=
	[45]

	Soil adjusted vegetation index
	SAVI=
	[46]

	Structure insensitive pigment index
	SIPI=
	[47]

	Spectral polygon vegetation index
	SPVI=
	[46]

	Simple ratio
	SR=
	[48]

	
	SR1=
	[49]

	
	SR2=
	[49]

	
	SR3=
	[49]

	
	SR4=
	[50]

	
	SR5=
	[51]

	
	SR6=
	[52]

	
	SR7=
	[53]

	
	SR8=
	[54]

	
	SR9=
	[51]

	Simple ratio pigment index
	SRPI=
	[55]

	Simple ratio water index
	SRWI=
	[5]

	Area below the first derivative spectral curve
	Sum_Dr1=
	[56]

	
	Sum_Dr2=
	[57]

	Short wave InfraRed fine particles index 
	SWIR FI=
	[58]

	Short Wave InfraRed litter Index 
	SWIR LI=
	[59]

	Short wave InfraRed soil index 
	SWIR SI=
	[59]

	Short wave InfraRed vegetation Index 
	SWIR VI=
	[59]

	Transformed Chlorophyll
absorption in reflectance index
	TCARI=
	[30]

	
	TCARI2=
	[22]

	Combined TCARI/OSAVI
	TCARI/OSAVI
	[30]

	
	TCARI2/OSAVI2
	[22]

	Triangular greenness index
	TGI=
	[60]

	Triangular vegetation Index
	TVI=
	[61]

	Vogelmann
	Vogelmann=
	[62]

	
	Vogelmann2=
	[62]

	
	Vogelmann3=
	[62]

	
	Vogelmann4=
	[62]
































Table S2 Vegetation indices ranking of each feature selection method at flowering.
	Rank
	MDI
	Boruta
	FeaLect
	Relief

	1
	PRI_norm
	PRI_norm
	REP_Li
	REP_Li

	2
	Datt7
	Datt7
	Datt3
	mREIP

	3
	Datt8
	Datt8
	PRI_norm
	GDVI_4

	4
	REP_Li
	PRI
	Datt8
	PRI_norm

	5
	PRI
	REP_Li
	Datt7
	PRI

	6
	Datt3
	Datt3
	PRI
	SWIR_VI

	7
	DPI
	PRI_ch_CI2
	Vogelmann2
	OSAVI2

	8
	NDNI
	Vogelmann2
	Vogelmann4
	MSAVI

	9
	D1
	mREIP
	Datt2
	MCARI2

	10
	PWI
	DPI
	Datt
	DPI

	11
	mREIP
	Vogelmann4
	DPI
	GDVI_3

	12
	Vogelmann2
	Datt
	PRI_ch_CI2
	OSAVI

	13
	REP_LE
	PWI
	mREIP
	MCARI2_OSAVI2

	14
	Vogelmann4
	Maccioni
	NDNI
	PSND

	15
	Carter
	NDNI
	Maccioni
	SWIR_SI

	16
	PSRI
	Datt2
	MCARI2_OSAVI2
	SR8

	17
	SR7
	SRWI
	TCARI2
	SWIR_LI

	18
	Datt
	D1
	CAI
	Datt7

	19
	SR8
	NDWI
	SWIR_VI
	NDWI

	20
	PRI_ch_CI2
	MTCI
	PWI
	TCARI2

	21
	LWVI2
	SWIR_VI
	LWVI1
	DD

	22
	SWIR_VI
	LWVI2
	Carter4
	DDn

	23
	EGFN
	NPCI
	NDLI
	LWVI2

	24
	TGI
	SRPI
	SWIR_SI
	PWI

	25
	mND705
	Carter4
	Vogelmann3
	RDVI

	26
	SWIR_SI
	TCARI2
	SR7
	mSR

	27
	DWSI2
	SWIR_SI
	D1
	CRI2

	28
	EGFR
	TGI
	MCARI2
	SRWI

	29
	SRWI
	LWVI1
	PSRI
	Datt8

	30
	LWVI1
	REP_LE
	SWIR_LI
	SPVI

	31
	Datt4
	MCARI2_OSAVI2
	REP_LE
	CAI

	32
	TCARI
	SPVI
	Carter
	NDVI3

	33
	mSR705
	MCARI2
	TCARI2_OSAVI2
	MTVI

	34
	mNDVI
	SR8
	mSR
	NDLI

	35
	SRPI
	SR7
	DWSI2
	GDVI_2

	36
	Datt2
	Carter
	SRPI
	PSRI

	37
	SIPI
	PSRI
	SR8
	MCARI_OSAVI

	38
	DWSI3
	Sum_Dr2
	NPCI
	Datt3

	39
	MCARI_OSAVI
	DD
	SWIR_FI
	Vogelmann2

	40
	NDWI
	TCARI2_OSAVI2
	TGI
	Vogelmann4

	41
	Vogelmann3
	SIPI
	EGFR
	Datt2

	42
	MTCI
	Sum_Dr1
	LWVI2
	Datt

	43
	Boochs2
	SAVI
	EGFN
	Carter4

	44
	CRI4
	MTVI
	PSND
	TCARI2_OSAVI2

	45
	MSI
	MSAVI
	D2
	Maccioni

	46
	TCARI2
	mNDVI
	SRWI
	SR6

	47
	NDVI3
	RDVI
	CRI2
	MTCI

	48
	NDLI
	OSAVI
	NDWI
	CI2

	49
	D2
	Vogelmann3
	NDVI3
	Vogelmann

	50
	NPCI
	Vogelmann
	CI
	Green_NDVI

	51
	MCARI2_OSAVI2
	Gitelson2
	SIPI
	Gitelson2

	52
	ClAInt
	NDVI3
	DWSI3
	mSR2

	53
	DDn
	CI2
	SR6
	NDVI2

	54
	TCARI_OSAVI
	EGFN
	mNDVI
	Carter2

	55
	CAI
	OSAVI2
	mSR705
	GMI2

	56
	MPRI
	MCARI_OSAVI
	MTCI
	SR1

	57
	CI
	DDn
	Green_NDVI
	NDVI

	58
	MCARI2
	DWSI4
	mND705
	SR

	59
	SR3
	mSR705
	Carter5
	PSSR

	60
	MCARI
	mND705
	MSI
	GMI1

	61
	CRI2
	EGFR
	Datt4
	SR3

	62
	Gitelson2
	MCARI
	DD
	SR9

	63
	CRI1
	SR6
	CI2
	Carter3

	64
	Maccioni
	GI
	MSAVI
	SR2

	65
	CRI3
	TCARI
	MCARI_OSAVI
	REP_LE

	66
	TCARI2_OSAVI2
	Datt4
	DDn
	LWVI1

	67
	Vogelmann
	DWSI3
	DWSI4
	EGFN

	68
	DWSI4
	Carter2
	DWSI1
	EGFR

	69
	Green_NDVI
	PSND
	MPRI
	MSI

	70
	DD
	MSI
	MCARI
	D2

	71
	SWIR_FI
	EVI
	GI
	DWSI5

	72
	MTVI
	DWSI1
	Datt5
	mND705

	73
	OSAVI
	Green_NDVI
	DWSI5
	mSR705

	74
	SPVI
	Boochs2
	Boochs2
	DWSI1

	75
	Carter6
	mSR2
	SR5
	SAVI

	76
	RDVI
	CARI
	RDVI
	D1

	77
	Sum_Dr2
	NDVI2
	MTVI
	Sum_Dr2

	78
	Gitelson
	SWIR_FI
	CRI1
	Sum_Dr1

	79
	MSAVI
	Datt5
	OSAVI
	Datt6

	80
	GMI1
	Carter6
	TCARI
	MPRI

	81
	Carter3
	SR1
	Vogelmann
	DWSI3

	82
	DWSI5
	GMI2
	Carter3
	Vogelmann3

	83
	SAVI
	TCARI_OSAVI
	Carter2
	GI

	84
	SR4
	Carter5
	SR3
	DWSI4

	85
	Carter4
	DWSI5
	Gitelson2
	CRI1

	86
	Carter2
	Gitelson
	Sum_Dr2
	Datt5

	87
	PSND
	DWSI2
	EVI
	NDNI

	88
	EVI
	TVI
	CRI3
	TVI

	89
	CARI
	GMI1
	SAVI
	EVI

	90
	DWSI1
	PSSR
	Gitelson
	CI

	91
	GI
	Carter3
	OSAVI2
	SR5

	92
	SR2
	NDLI
	CRI4
	SR4

	93
	GDVI_4
	CI
	GMI1
	TCARI_OSAVI

	94
	PSSR
	Boochs
	Datt6
	Carter

	95
	CI2
	SR3
	SPVI
	DWSI2

	96
	Sum_Dr1
	D2
	CARI
	Gitelson

	97
	Carter5
	GDVI_2
	TCARI_OSAVI
	Carter5

	98
	OSAVI2
	GDVI_3
	SR9
	SR7

	99
	mSR
	SR2
	SR4
	CRI3

	100
	SR9
	ClAInt
	Carter6
	NPCI

	101
	SR5
	GDVI_4
	mSR2
	SRPI

	102
	Datt6
	SR
	PSSR
	Carter6

	103
	SR6
	SR5
	NDVI2
	CRI4

	104
	TVI
	SR4
	ClAInt
	Boochs2

	105
	Boochs
	NDVI
	Sum_Dr1
	ClAInt

	106
	Datt5
	Datt6
	NDVI
	CARI

	107
	GMI2
	CRI4
	Boochs
	SWIR_FI

	108
	NDVI
	CRI3
	GMI2
	TCARI

	109
	SR1
	SR9
	SR1
	Datt4

	110
	NDVI2
	mSR
	TVI
	Boochs

	111
	mSR2
	CAI
	SR2
	TGI

	112
	GDVI_2
	SWIR_LI
	GDVI_4
	mNDVI

	113
	SR
	MPRI
	GDVI_3
	SIPI

	114
	GDVI_3
	CRI2
	SR
	MCARI

	115
	SWIR_LI
	CRI1
	GDVI_2
	PRI_ch_CI2


The selected features of each feature selection method are marked in bold.





Table S3 Vegetation indices ranking of each feature selection method at early grain filling.
	Rank
	MDI
	Boruta
	FeaLect
	Relief

	1
	PWI
	PWI
	PWI
	REP_Li

	2
	SRWI
	SRWI
	REP_Li
	PWI

	3
	NDWI
	NDWI
	NDWI
	NDVI

	4
	REP_Li
	REP_Li
	SRWI
	GDVI_2

	5
	Datt8
	Datt3
	Datt3
	CI

	6
	CI
	LWVI2
	Carter2
	Carter4

	7
	Datt7
	Datt8
	CI2
	Carter2

	8
	Datt3
	LWVI1
	Gitelson2
	GDVI_3

	9
	D2
	Datt7
	LWVI2
	OSAVI

	10
	EGFN
	Carter4
	Carter4
	LWVI1

	11
	EGFR
	CI
	LWVI1
	NDVI3

	12
	Carter4
	MSI
	Carter3
	PSND

	13
	LWVI1
	DWSI5
	Datt7
	NDNI

	14
	D1
	DWSI4
	Datt8
	LWVI2

	15
	NDLI
	NDVI3
	CI
	NDWI

	16
	NDNI
	CI2
	D2
	Datt5

	17
	Vogelmann3
	DWSI1
	CAI
	SR

	18
	DWSI2
	Carter2
	Vogelmann3
	MSI

	19
	MSI
	GI
	DWSI2
	GDVI_4

	20
	DWSI5
	DWSI2
	Datt2
	NDLI

	21
	DWSI3
	D2
	DWSI5
	SIPI

	22
	NDVI3
	Datt5
	GDVI_2
	PSRI

	23
	DWSI1
	EGFN
	NDNI
	Vogelmann3

	24
	CI2
	EGFR
	MSI
	Datt8

	25
	PRI_norm
	GDVI_2
	DWSI4
	CI2

	26
	Carter5
	GDVI_4
	EGFN
	Green_NDVI

	27
	SR9
	SR
	DPI
	PRI_norm

	28
	SR4
	GDVI_3
	NDVI3
	CAI

	29
	GI
	Datt2
	SWIR_LI
	mREIP

	30
	Boochs2
	NDVI
	EGFR
	MPRI

	31
	REP_LE
	NDLI
	NDLI
	Carter3

	32
	DWSI4
	Carter3
	GI
	DWSI3

	33
	Carter2
	REP_LE
	SWIR_VI
	DPI

	34
	PRI_ch_CI2
	Gitelson2
	DWSI3
	mSR

	35
	PRI
	Green_NDVI
	REP_LE
	mNDVI

	36
	mREIP
	Vogelmann2
	SR
	Datt7

	37
	MPRI
	Datt
	PSRI
	SWIR_LI

	38
	Datt5
	Vogelmann4
	DWSI1
	OSAVI2

	39
	PSRI
	SR4
	Datt5
	Datt4

	40
	LWVI2
	PSRI
	D1
	SR8

	41
	Datt4
	SR5
	NDVI
	SWIR_FI

	42
	SR5
	D1
	SR8
	SRWI

	43
	SR8
	PRI_norm
	PRI
	Datt3

	44
	Datt2
	DWSI3
	SWIR_SI
	Gitelson2

	45
	SWIR_FI
	SR6
	Green_NDVI
	DWSI5

	46
	Carter3
	NDNI
	MPRI
	SR2

	47
	Vogelmann
	NDVI2
	Datt
	PSSR

	48
	PSSR
	TCARI2_OSAVI2
	TCARI2_OSAVI2
	Datt2

	49
	PSND
	Carter5
	PRI_ch_CI2
	GMI2

	50
	CRI2
	PRI
	GDVI_3
	SR1

	51
	Vogelmann2
	GMI2
	Carter5
	mSR2

	52
	SWIR_SI
	SR1
	PRI_norm
	NDVI2

	53
	mNDVI
	mSR2
	Vogelmann2
	TCARI2_OSAVI2

	54
	MTCI
	SR2
	MCARI_OSAVI
	SR6

	55
	EVI
	Vogelmann3
	SWIR_FI
	Vogelmann2

	56
	Green_NDVI
	PRI_ch_CI2
	Boochs2
	TCARI2

	57
	Datt
	TCARI2
	Vogelmann4
	Vogelmann4

	58
	TCARI2_OSAVI2
	Maccioni
	CRI2
	DWSI1

	59
	SIPI
	PSND
	SR4
	GMI1

	60
	MCARI_OSAVI
	TGI
	TCARI2
	SR3

	61
	mSR705
	PSSR
	SR9
	Vogelmann

	62
	TGI
	OSAVI
	GDVI_4
	Maccioni

	63
	Gitelson
	Boochs2
	SR5
	DWSI4

	64
	Gitelson2
	SIPI
	Carter
	SR9

	65
	GDVI_2
	Vogelmann
	SR2
	GI

	66
	NPCI
	mND705
	SIPI
	mND705

	67
	Vogelmann4
	MTCI
	mSR
	mSR705

	68
	Carter
	MCARI2
	mREIP
	Datt

	69
	mSR
	mNDVI
	PSSR
	MTCI

	70
	DPI
	mSR705
	PSND
	REP_LE

	71
	DDn
	MCARI2_OSAVI2
	TGI
	MCARI2_OSAVI2

	72
	CRI3
	MPRI
	Maccioni
	MCARI2

	73
	SRPI
	SR9
	MCARI
	PRI_ch_CI2

	74
	Sum_Dr1
	OSAVI2
	Vogelmann
	D1

	75
	TCARI
	GMI1
	SR7
	PRI

	76
	Boochs
	Datt4
	GMI2
	Datt6

	77
	GMI1
	SR3
	GMI1
	SR5

	78
	CARI
	DDn
	CRI1
	SR4

	79
	mND705
	TCARI
	mNDVI
	EGFN

	80
	SR2
	MCARI_OSAVI
	Datt4
	EGFR

	81
	ClAInt
	MSAVI
	mSR2
	Carter5

	82
	GDVI_4
	SWIR_FI
	SR6
	CRI1

	83
	GDVI_3
	TCARI_OSAVI
	NPCI
	MSAVI

	84
	MCARI
	SAVI
	OSAVI2
	D2

	85
	SR3
	mSR
	SRPI
	RDVI

	86
	Datt6
	SR8
	NDVI2
	DD

	87
	NDVI2
	MTVI
	MCARI2_OSAVI2
	SAVI

	88
	Maccioni
	MCARI
	Datt6
	Gitelson

	89
	SWIR_VI
	RDVI
	Boochs
	NPCI

	90
	MCARI2
	Sum_Dr2
	mND705
	SRPI

	91
	CRI4
	SPVI
	OSAVI
	SPVI

	92
	TCARI2
	Sum_Dr1
	MCARI2
	Sum_Dr2

	93
	MTVI
	Boochs
	SR3
	DDn

	94
	SR6
	Datt6
	mSR705
	MTVI

	95
	SR
	mREIP
	DDn
	Sum_Dr1

	96
	mSR2
	DD
	TCARI
	SWIR_SI

	97
	NDVI
	Gitelson
	TCARI_OSAVI
	ClAInt

	98
	GMI2
	Carter6
	SR1
	CRI2

	99
	CRI1
	CARI
	CRI4
	Carter6

	100
	TCARI_OSAVI
	ClAInt
	Carter6
	TCARI_OSAVI

	101
	DD
	TVI
	ClAInt
	CRI3

	102
	OSAVI
	SWIR_SI
	Gitelson
	SWIR_VI

	103
	SR7
	CRI2
	MTCI
	CRI4

	104
	MCARI2_OSAVI2
	SRPI
	DD
	TVI

	105
	TVI
	EVI
	CRI3
	CARI

	106
	OSAVI2
	NPCI
	EVI
	SR7

	107
	SR1
	CRI1
	CARI
	EVI

	108
	MSAVI
	SR7
	TVI
	Boochs

	109
	SPVI
	DPI
	MSAVI
	TCARI

	110
	Carter6
	CRI3
	MTVI
	Carter

	111
	SAVI
	CRI4
	SPVI
	MCARI

	112
	CAI
	Carter
	Sum_Dr1
	TGI

	113
	RDVI
	CAI
	RDVI
	MCARI_OSAVI

	114
	Sum_Dr2
	SWIR_VI
	SAVI
	Boochs2

	115
	SWIR_LI
	SWIR_LI
	Sum_Dr2
	DWSI2


The selected features of each feature selection method are marked in bold.






























Table S4 Vegetation indices ranking of each feature selection method at mid grain filling.
	Rank
	MDI
	Boruta
	FeaLect
	Relief

	1
	PWI
	LWVI2
	LWVI2
	LWVI2

	2
	LWVI1
	LWVI1
	Datt3
	REP_Li

	3
	LWVI2
	PWI
	NDWI
	LWVI1

	4
	Datt3
	Datt3
	LWVI1
	Vogelmann3

	5
	REP_Li
	SRWI
	SRWI
	GDVI_3

	6
	NDWI
	NDWI
	PWI
	GDVI_2

	7
	SRWI
	REP_Li
	REP_Li
	GDVI_4

	8
	DWSI1
	Vogelmann2
	Carter4
	OSAVI

	9
	MSI
	DWSI5
	Vogelmann4
	OSAVI2

	10
	NDLI
	Vogelmann4
	Vogelmann2
	PWI

	11
	Vogelmann3
	Carter4
	DWSI1
	Carter4

	12
	DWSI5
	MSI
	DWSI5
	DD

	13
	CI
	DWSI1
	MSI
	DDn

	14
	DWSI2
	Datt2
	Green_NDVI
	Carter3

	15
	MCARI_OSAVI
	Carter3
	SWIR_VI
	DPI

	16
	Carter5
	Gitelson2
	SWIR_LI
	CAI

	17
	NDNI
	Green_NDVI
	NDNI
	NDWI

	18
	Datt5
	PSSR
	Vogelmann3
	SAVI

	19
	mREIP
	GDVI_4
	CI
	MSAVI

	20
	EGFN
	CI2
	DWSI4
	D2

	21
	PRI_ch_CI2
	NDVI
	CAI
	SR5

	22
	DWSI3
	GDVI_3
	Datt8
	Datt3

	23
	MCARI
	SR
	NDLI
	mSR

	24
	Vogelmann2
	Datt
	Datt5
	RDVI

	25
	REP_LE
	GDVI_2
	D2
	Datt5

	26
	D1
	Vogelmann
	DPI
	EVI

	27
	OSAVI
	Carter2
	PSSR
	Green_NDVI

	28
	DWSI4
	Datt5
	Carter3
	CI

	29
	CRI2
	SR1
	NDVI3
	NDNI

	30
	D2
	GMI1
	SWIR_SI
	PSND

	31
	PRI
	SR3
	DWSI2
	SRWI

	32
	SR8
	EGFN
	GDVI_3
	SR8

	33
	Datt6
	NDVI3
	GDVI_4
	MCARI2

	34
	Datt4
	D2
	SR
	NDLI

	35
	CRI1
	GI
	NDVI
	PSRI

	36
	Carter4
	Maccioni
	Datt7
	mNDVI

	37
	GI
	GMI2
	GI
	MPRI

	38
	SR4
	TCARI2_OSAVI2
	EGFN
	mREIP

	39
	SWIR_FI
	DWSI4
	EGFR
	Carter

	40
	MTVI
	Carter5
	SWIR_FI
	Datt7

	41
	TCARI_OSAVI
	Datt8
	SR5
	REP_LE

	42
	DDn
	SWIR_VI
	SR8
	SWIR_SI

	43
	EGFR
	Vogelmann3
	OSAVI
	DWSI5

	44
	OSAVI2
	CI
	REP_LE
	Vogelmann2

	45
	SWIR_VI
	SR4
	Carter5
	DWSI1

	46
	mSR
	SWIR_LI
	MCARI_OSAVI
	Vogelmann4

	47
	NDVI3
	SR6
	DWSI3
	MSI

	48
	DD
	SR5
	MCARI2
	Datt2

	49
	Carter
	MTCI
	GDVI_2
	PSSR

	50
	PSSR
	DPI
	Datt2
	NDVI

	51
	PRI_norm
	DWSI2
	MCARI2_OSAVI2
	SR

	52
	Datt8
	NDLI
	D1
	SR6

	53
	EVI
	REP_LE
	OSAVI2
	CI2

	54
	TCARI2_OSAVI2
	EGFR
	SR4
	Vogelmann

	55
	SR5
	OSAVI2
	MCARI
	Carter2

	56
	Vogelmann4
	Datt7
	mREIP
	Gitelson2

	57
	Boochs2
	NDNI
	CRI2
	TCARI2_OSAVI2

	58
	Datt7
	mSR2
	PRI_norm
	Maccioni

	59
	Boochs
	CAI
	PRI
	mSR2

	60
	Carter3
	SWIR_SI
	PSRI
	NDVI2

	61
	SR7
	PSND
	PSND
	TCARI2

	62
	PSND
	DD
	CRI1
	Datt

	63
	mNDVI
	MCARI_OSAVI
	Carter2
	SR2

	64
	Sum_Dr1
	MCARI2
	Datt
	GMI2

	65
	mSR705
	D1
	MPRI
	SR1

	66
	SIPI
	OSAVI
	PRI_ch_CI2
	GMI1

	67
	MTCI
	DWSI3
	Maccioni
	SR3

	68
	TGI
	SR8
	Carter
	MTCI

	69
	GDVI_2
	TCARI2
	Vogelmann
	EGFN

	70
	MSAVI
	SR2
	DD
	EGFR

	71
	SR3
	MCARI2_OSAVI2
	TCARI_OSAVI
	MCARI2_OSAVI2

	72
	MCARI2
	mREIP
	SIPI
	D1

	73
	mND705
	MCARI
	Datt4
	mND705

	74
	MPRI
	PRI_norm
	SR9
	mSR705

	75
	SR
	MPRI
	Boochs2
	SR9

	76
	Gitelson2
	Datt4
	GMI1
	SIPI

	77
	RDVI
	SWIR_FI
	SR3
	PRI_norm

	78
	GDVI_3
	PSRI
	mSR
	Datt6

	79
	SWIR_LI
	RDVI
	CRI4
	PRI

	80
	CRI3
	NDVI2
	TGI
	DWSI4

	81
	SR9
	SAVI
	CRI3
	GI

	82
	CAI
	PRI
	DDn
	NDVI3

	83
	DPI
	PRI_ch_CI2
	TCARI
	PRI_ch_CI2

	84
	PSRI
	TCARI
	EVI
	SPVI

	85
	Datt
	CRI1
	CI2
	DWSI3

	86
	SPVI
	SPVI
	CARI
	Sum_Dr2

	87
	GMI1
	mSR
	mNDVI
	NPCI

	88
	Green_NDVI
	MTVI
	SR2
	SRPI

	89
	Vogelmann
	mNDVI
	SRPI
	Sum_Dr1

	90
	TVI
	CARI
	NPCI
	TCARI_OSAVI

	91
	Maccioni
	CRI2
	RDVI
	MTVI

	92
	NDVI
	DDn
	Gitelson2
	SR4

	93
	GDVI_4
	Sum_Dr1
	MSAVI
	SWIR_FI

	94
	CRI4
	SR9
	TCARI2_OSAVI2
	Gitelson

	95
	Datt2
	Boochs2
	SR7
	CRI1

	96
	SAVI
	CRI4
	MTCI
	Carter5

	97
	CI2
	CRI3
	Boochs
	Carter6

	98
	Carter2
	Carter
	Datt6
	ClAInt

	99
	TCARI
	SIPI
	Carter6
	TVI

	100
	CARI
	mND705
	Gitelson
	SR7

	101
	Carter6
	MSAVI
	SR1
	CRI2

	102
	MCARI2_OSAVI2
	TCARI_OSAVI
	mSR705
	CARI

	103
	Gitelson
	NPCI
	SAVI
	CRI4

	104
	SRPI
	Sum_Dr2
	SPVI
	CRI3

	105
	SR2
	Carter6
	mND705
	MCARI_OSAVI

	106
	NPCI
	TGI
	ClAInt
	DWSI2

	107
	Sum_Dr2
	EVI
	TCARI2
	TGI

	108
	ClAInt
	SR7
	Sum_Dr2
	TCARI

	109
	SWIR_SI
	Gitelson
	MTVI
	Boochs

	110
	SR1
	mSR705
	Sum_Dr1
	Datt8

	111
	TCARI2
	Boochs
	TVI
	SWIR_VI

	112
	mSR2
	TVI
	GMI2
	Datt4

	113
	NDVI2
	SRPI
	mSR2
	SWIR_LI

	114
	GMI2
	Datt6
	SR6
	Boochs2

	115
	SR6
	ClAInt
	NDVI2
	MCARI


The selected features of each feature selection method are marked in bold.




























[bookmark: _GoBack]Table S5 Vegetation indices ranking of each feature selection method at mid grain filling.
	Rank
	MDI
	Boruta
	FeaLect
	Relief

	1
	DPI
	DPI
	D1
	LWVI2

	2
	NDNI
	LWVI2
	Vogelmann4
	REP_Li

	3
	LWVI2
	REP_LE
	Vogelmann2
	Datt

	4
	PRI_ch_CI2
	SRWI
	DPI
	DPI

	5
	Vogelmann3
	DWSI1
	LWVI2
	MCARI_OSAVI

	6
	REP_LE
	NDWI
	Datt2
	D1

	7
	D1
	NDNI
	REP_Li
	Datt3

	8
	LWVI1
	Vogelmann3
	REP_LE
	mREIP

	9
	NDLI
	DWSI5
	NDWI
	NDNI

	10
	DWSI1
	D1
	D2
	SWIR_LI

	11
	DWSI5
	PRI_ch_CI2
	SRWI
	REP_LE

	12
	PRI
	PWI
	NDNI
	SWIR_VI

	13
	Datt8
	PRI
	Datt3
	SR8

	14
	CI
	LWVI1
	MSI
	Datt8

	15
	NDWI
	SWIR_FI
	Vogelmann
	EGFN

	16
	PWI
	Datt8
	Maccioni
	PRI

	17
	SRWI
	MSI
	DWSI1
	SWIR_FI

	18
	SR8
	Datt3
	PRI_ch_CI2
	CAI

	19
	SWIR_VI
	Vogelmann2
	LWVI1
	NDWI

	20
	SWIR_FI
	D2
	Vogelmann3
	DWSI2

	21
	D2
	Maccioni
	NDLI
	PWI

	22
	Carter
	NDLI
	PWI
	Carter

	23
	SRPI
	Vogelmann4
	DD
	SWIR_SI

	24
	DWSI3
	CI
	PRI
	MCARI

	25
	SR5
	Carter
	Carter
	D2

	26
	Datt5
	REP_Li
	DWSI5
	NDLI

	27
	SWIR_LI
	MTCI
	Datt8
	DDn

	28
	Boochs2
	DWSI3
	SWIR_LI
	LWVI1

	29
	Carter5
	NDVI3
	SWIR_VI
	SRWI

	30
	PRI_norm
	PRI_norm
	CAI
	MSI

	31
	Vogelmann2
	PSRI
	SWIR_SI
	Datt7

	32
	MPRI
	GI
	EGFR
	Datt4

	33
	NPCI
	Carter5
	CI
	EVI

	34
	TGI
	NPCI
	EGFN
	TCARI_OSAVI

	35
	REP_Li
	Boochs
	Datt7
	Green_NDVI

	36
	Vogelmann4
	Datt5
	SR8
	ClAInt

	37
	Boochs
	DWSI4
	SWIR_FI
	Boochs

	38
	PSRI
	SR4
	SRPI
	CRI4

	39
	NDVI3
	SRPI
	Boochs
	TCARI2

	40
	Gitelson
	Vogelmann
	DWSI2
	EGFR

	41
	CRI1
	SR5
	Datt
	PRI_ch_CI2

	42
	MSI
	Datt2
	DWSI3
	TCARI2_OSAVI2

	43
	SR4
	DD
	Datt5
	TGI

	44
	PSND
	SR7
	NPCI
	Carter5

	45
	ClAInt
	Datt
	Boochs2
	Vogelmann3

	46
	GI
	Boochs2
	SR7
	mSR

	47
	CRI3
	SR8
	NDVI3
	DWSI1

	48
	EVI
	mSR705
	GI
	DWSI5

	49
	Maccioni
	mSR
	DDn
	Vogelmann2

	50
	DWSI2
	OSAVI2
	PSND
	Vogelmann4

	51
	Datt3
	DWSI2
	Green_NDVI
	Datt2

	52
	TCARI
	mND705
	MCARI
	Vogelmann

	53
	Datt2
	SIPI
	PRI_norm
	Maccioni

	54
	Datt4
	ClAInt
	PSRI
	SR6

	55
	SIPI
	mNDVI
	Carter5
	MTCI

	56
	SWIR_SI
	SR6
	PSSR
	mSR2

	57
	CARI
	TVI
	DWSI4
	NDVI2

	58
	RDVI
	MCARI_OSAVI
	MTCI
	Carter4

	59
	DWSI4
	mREIP
	CRI2
	PSSR

	60
	CRI2
	Carter4
	MCARI_OSAVI
	Gitelson2

	61
	DD
	PSND
	EVI
	DD

	62
	Sum_Dr2
	MCARI
	GMI1
	GMI1

	63
	mREIP
	SWIR_LI
	SR5
	SR3

	64
	SR9
	TCARI2
	Datt4
	mND705

	65
	MTVI
	Green_NDVI
	TGI
	mSR705

	66
	Sum_Dr1
	MCARI2_OSAVI2
	SR4
	GMI2

	67
	mSR
	MTVI
	SR6
	SR1

	68
	Carter6
	SWIR_VI
	MPRI
	GDVI_2

	69
	TCARI_OSAVI
	Gitelson
	TCARI2_OSAVI2
	GDVI_3

	70
	SR7
	NDVI2
	mREIP
	GDVI_4

	71
	Green_NDVI
	SPVI
	SR9
	NDVI

	72
	MCARI
	EVI
	CRI3
	SR

	73
	TCARI2
	CARI
	TCARI
	SR2

	74
	MTCI
	SR9
	SIPI
	CI2

	75
	SAVI
	SAVI
	CRI1
	OSAVI2

	76
	MSAVI
	MCARI2
	SR3
	Datt6

	77
	mNDVI
	Sum_Dr2
	CRI4
	Carter3

	78
	TVI
	OSAVI
	OSAVI2
	Carter2

	79
	OSAVI2
	Datt4
	CARI
	mNDVI

	80
	Datt6
	mSR2
	TCARI_OSAVI
	SIPI

	81
	MCARI2_OSAVI2
	SR3
	mSR
	MCARI2

	82
	mND705
	Sum_Dr1
	Datt6
	MCARI2_OSAVI2

	83
	EGFR
	Carter6
	ClAInt
	PSRI

	84
	OSAVI
	MPRI
	Gitelson
	PRI_norm

	85
	SR3
	MSAVI
	Carter6
	OSAVI

	86
	MCARI_OSAVI
	GMI1
	Carter3
	PSND

	87
	TCARI2_OSAVI2
	TCARI_OSAVI
	Carter4
	SR9

	88
	SPVI
	RDVI
	OSAVI
	Gitelson

	89
	CRI4
	PSSR
	MCARI2
	RDVI

	90
	Carter2
	TGI
	Sum_Dr2
	CARI

	91
	GMI1
	SR1
	Sum_Dr1
	SAVI

	92
	mSR705
	TCARI
	TVI
	NPCI

	93
	SR2
	CRI3
	SPVI
	SRPI

	94
	Datt7
	CRI4
	mNDVI
	MSAVI

	95
	Datt
	EGFR
	TCARI2
	Datt5

	96
	MCARI2
	EGFN
	MCARI2_OSAVI2
	DWSI4

	97
	Carter3
	CRI1
	Gitelson2
	NDVI3

	98
	Vogelmann
	SWIR_SI
	MTVI
	GI

	99
	DDn
	GDVI_2
	SAVI
	SR7

	100
	Carter4
	Gitelson2
	mSR705
	Carter6

	101
	GDVI_3
	CI2
	RDVI
	MPRI

	102
	GDVI_4
	GDVI_4
	GMI2
	DWSI3

	103
	EGFN
	Carter3
	mND705
	CRI1

	104
	mSR2
	NDVI
	MSAVI
	Sum_Dr2

	105
	CI2
	TCARI2_OSAVI2
	SR2
	SPVI

	106
	Gitelson2
	GMI2
	NDVI2
	MTVI

	107
	SR6
	Carter2
	Carter2
	CRI3

	108
	SR
	SR2
	SR
	Sum_Dr1

	109
	PSSR
	SR
	CI2
	SR5

	110
	CAI
	Datt6
	GDVI_4
	SR4

	111
	GMI2
	GDVI_3
	GDVI_3
	TVI

	112
	GDVI_2
	DDn
	NDVI
	Boochs2

	113
	NDVI
	CRI2
	GDVI_2
	CRI2

	114
	SR1
	Datt7
	SR1
	CI

	115
	NDVI2
	CAI
	mSR2
	TCARI


The selected features of each feature selection method are marked in bold.
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